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Technical Field 

Background 

^ jg 05 £ 17 * ^ v £ ttfflv^5»^, + # # 51 a a* -t? # # 

£tfmMx&z>t£tb%±±<Dfflm&£.cx\<^fco 

£ i2:«5 £ £ tfs*fefcf £ *LTV>;fc 0 JSC 1£ *ffl US £ II #H fl& 

0»J;itf. * B#rFfg 5871 742 -5§-^#f;ite, 3^7X7 • # JJ 

t^f^^ASjfeCKlSJt^^TTH-l (TTM-litte^) £: 3* & 75f 



{CTTM-lit^^-M^J (TTMG-lfct/g) (display) $tlSOI:, 

M^£-fr5fc#>, ^Kite^i-, U y ^ ? -T ^ * (MDV) <D gB<D 
^^t^ffi^lj (£iT, MDVgBv' ^^-/w t 5 - t * s 5 ) taZW 
^ * & 5fc © * -f 7° 1 1 ^ ^ SB #1 &r =» — K -f 5 DNA £ 3g & $ -fr 

3 "C V N <5 (SIS^IS^W097/36924#^#) 0 

f? YoshidaP> (2000) fi , TTM-l^fe ^f- ~C fi 7fc S'J <£> 'Y ^ ^° ^ X 

P • # y ir 7°^ ^ # A m&<D$tm?-V3b Smgc3 (mgc3itfciP) ^Tlf 

y ? * & <4 * tz. la a la ^ & r if # s> * ^ £ -r /u ^ & \t 

Mb, *r©mgc3H£^£4& (MGC3£lJSO CD ^ £| £ & ft p$ K J; r> ^ 
WLfe. ^(DjfeZk, MDVgB'>^^-/WSr#*P U ^ MGC3fet ^ N |g ^ 

M$t#U s tt>!}n (n - ^ y =i £ n * v^ © mat u » MDv g B>-^ 

|g£*Lfc. Yoshidak (2000) tt, mgc3iH -Ik t MDVgBi/ 

^ - Fir zmhb <DM&mfc^&U&&AstcU&&7LT ¥tf v 
? X V 4 iVTs 5 MGC31H-&S & fCfct* ffiJK5H£^mgc3<D^£ 

ll^&^fcl&^&x T bf # * * * -Y ^I4t5 MGC3^i^ «t 9 
1>. MGC3S& S*S»t 5 -v? y ^ p — ^-7U^[{*:35A6t^*M-5 
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fcfc&tf50{£lzm 4 -5 r t £ fit IS LT 1^5 o r © r t ^ P> , MDVgB 
> ^-7- A- £ =» — Kt5 DNA£D§Cg[*BJIS SsfeWtftJOKitte^^lSk^^-fr 
Sr^M^D, ft kjfr5S&fCfc*trtS{**p£ jftS N - ^ U 

=i WWt: ri> ft^I^ ttf- 12 ^ - kft< M ft 14 © ® Q If 

DISCLOSURE OF INVENTION 

bJ&>bfci&S$>» #.%&m% h\~Z. YoshidaP> (2000) (C^oT, MDV 
gBv' p-riV £r =» — Ki~ 5 DNA£ttAq tfcv^ n/7X> • # y -fe 7" 

N y L/clitlSi Srfr o fc MDVgB v' i/^/V^r a - K 

~t~ 5 DNA£r # AD L/i^ofci^iM:KLt, teS'J ft J82fe6&©3&* tf> 

iri ± ^ is #> b # v^ r t & m m b it o 

r ©jgm^ h , v^^-/u£r =r - K-T 5 DNASrft" M bfc §& 
&m^Th. bt>ft^JJ§Ct££ft_L£-£-5 £ «l&k&v^ £ tfSJftl 

38 W # tt ft SIS * s fa ± b ^ /t !7 * V £ ft 5 

, BP*>, N — V ^ v' A"fb O ^iT/TTV^^V^^L^^SW^^rSV^ftSj^ 

tt^^iS: i: £ JL ^ td b , #38 W £ ^/ifci- 5 fc: SI o „ 

n — fcl, NXB (Nii7^^7^y, Xli/n D y«^©ffil©7 

m — , %m&%. $ ttfcDNAa^ ©NASSAU ^ v- ^^/^gS^JS: = 



- K-rsDNAri*, m-Brm&nt it^itsj: ? mug z tix k z>m 

^ = in ( 1 ) NXB ( N fi T * 7 3f > % Xli^P U yj^^^ftf 

Afg«©4>>& < it— ort^ X^^BflarttrcD^^^fsiN-^y 
/Wfcfl s £C#V^ J; 5 t^^I§tltl^DNA^^, * « (2) 
Sfc 2£ £ *b DNA# (D N *£tifj d ~> ^ /HB #1 £ — Ki~ -5 DNA^ % 

US ram, ^sejsa^ifex: a-* Srffl^T, J* j£ >Nb us -c , 

LTfc 3DNA#^£ fclilS SBfeB-DNA^^K: «fc o T =i — KS^SI 
USSEjfeR^ife x. * Srffi V^/c !7 ^ ^ ^tfSffiifc £ *b -5 „ 

m ® © m m * is w 
Eii « , e^^^nfcDNA^^tfm^^^^^r^^^^^^^tb/c 

N - if V n WMfc $ V^TTMG-lfiiJg (Lane3) iS^^tltl^ 

V N DN A £ ^3 If &JL ^ #| x_ £7 7l^X^>f)^^^tl/fcN — =i i/ cS 
tltcnm-ltfzm (Lane2) (7) fit - TTMG-lfit jfc. ft iZ. X X> W> tB £ ft # 
fiSrJtRUfc^x^^y^p $/ ^^jbs, r <£> 0 fc *3 ^ T , La 
ne 1 f*6i]!i(fcte^&"&£#V^>OU;*a>fc0>j!g^ (l^ttControl) 
£r^L, Lane4f3, fit — TTMG-lfix jfl?H "T? {"i^ffi $ ft&V^MGCSfitJ^GQ 

m 2 J* , Bfc^ $ ft TTMG-lfit ® £ 3 - K "t~ 5 DNA £ ^ BB ?«J M 
DVgB £: =i — K-T 5 DNAi: Ogjl-£#:DNA2r^ frFPV? ^ ?v * h ft'ZL Z 
ftfcN - if y =i v^/Mfc $ ft ft V^TTMG-li^^-^M e « (Lane 5) & t> ? HiJ 
iEj»-£#DNA£^ t?HTV# -f * $ ft fc N - if ]} =i vvMt: $ 



*Lft V^TMG-lBft-g-S S« (Lane 1 *5 J: 2 ) <h . r ft l!l *t JE& L & ^ 
$ ftT V^ft v^DNASr-g- &>FPV£ >f/w;*i&>e>3§3££ftfcN-^!J =» */ t\s 
it £ ftfcTTMG-ljtfe^^ & |C (Lane6) <b £ #l - TTMG-I^l jfo.it «t <9 
^ffiLfc^^-StrJt^Ufc^^^^^^n^ h|g| "T? fe 5 „ £ © El £: 
Lane 4 fi&®»te^£^*/^FPV;&* (l^ttContr 
ol) -Cfc!9, ^ LTLane 3 h& IE ft Jfo iff Kl «£ o T & fcB $ ft ft V^fet 

HI 3 (i % £ ftfcMGC3#CM £ = — Kt5 DNA i: ^ ^- A- SB ?"J MDV 

gB S: =i — K i" § DNA b <D B. -a" W- & ^ tfFPV ?^/u;x^ib3§9!£ft/iN 

- ? v =z wWfc $ ft ft v^-a-® 6 K<z>^^*^si20kd-efe 3 

^-f- r>^^^>-^i3 5/ h®T*&5o $ ft "C l^mgc3if{K^-/^ 

£>3S9I £ H5N-^U =i WWfc: $ ft /c MGC3#l /$U40kdT* 

5 r. b tt£>J&fe& £ ftT S 0 r tf> 01:1*5 Lanel it^^t 

mm^^X^. ^ UTLane4 J* ftJDiC«e^£^*fcV^^/W;* 

ft^N- ^ y 3 ix/Wfc $ ft7^MGC3ftji (^-^-*i20kd) %mmm 

Wr HHEndoglycosidaseX fiPNGaseFfC «fc !5 ^1 L T <b t © 

H 5 K *3 ^ "C , AteftlSC^ & JC£r£t-TTMG-l (anti-40K) ftlfiLfit 

SCMGC3£ SJfc-TS ^ / * n - ^-/U#l#35A6&c: j; 5^«itPISia «9 
^ffi Ufc^m ^/Tto AS B v>i* ft h , 1/-^ 1 ttSJ^ 

ft V^-f (MFPV) (D|gm?r^ u-y2 

fcfc^ ]) =» WWb£ftfcTTMG-lft^&#^t"5#££ftTV^v^TM 

* l^TTMG-lftj!^ ^^^i" 3 $ ft fcTTMG-13tfc 



TRXfN - # ]) 3 WWfc£;h,TV^jri*MGC3&I!i(£$fc^-?-SBfc£3;h, 
fcmgc3£tJP!Cjifc^- £r*a tf -f ^ * <b <£> m £ ^ L , b T U — ^ 

^SBWfcfcl^T* NXB (Ntt7^^7^y, X \Z 7 v V > &> fi[> <D 
h £ LTgBS»&;h,5T S y &BE?!|-C&£. * * i- *3 ^ X . r © 

T=-y®?lB^J£, rt4«i^N-^!) n->i/-^. 3 yf^ hj tm 
-x extern y^^^o^Scor^y®?) - s ( -fe y v ) 

-C^£;h,5 T S / &6B#k J ft N (T;*^ 7^^) -X ( X ti ~7 

y & IB #i t? 6 o 

>fc 38 bh fc *s -c . N-^y^wMt; (N*g^M*S^M*P) Sftfc 

l^±<^N-^y ^^k - 3 ^-y-^ h % K 5 DNA^ jgc T & 
-Y h — K-f-SDNA|g«dS#^E-r5#^, 



# 3§ 0J! tf> & ^ $ fc DN A t> ^ « > ^^^ffl^S^<Djl^^^(C#?£ 

a*, *mw<D @ ® tt o jNB ffi ^s-a-gc it 5, ^jx.wr, it-fe 

StJDfCite^ Httt, T K ^ v £ fll K fctf 

5:H^t't, $ h tAft^i- fix H^JV s f 1 r 7 ^tf}Pertactiru Fim 
briae, Filamentous hemagglut inin(FHA) £r = — K "t~ -5 ft & if 
% v^n^7X-7©, 3fc H # 5766594-^- ^ $ 5TM 

G-1#l® (29kd) ^ 3fc HI # ^ 5489430-§- ^>$B"C^$tb"CV^5 TTM 
G- l£t J® (40kd) £ ^ - K-T 5 SB 1 IE* <D TTM-lat^^-, * S 

#fFfg5,871742-5§-^$g-e^ $ it T 5TM-66gtJS (66kd) ^>TM-67£t 
m (67kd) S:a - KtSIfe^, m ffl % 97/24370^ fft "C^c $ 
tV-5MllfetH (rtutt. Yoshida^>^ s ^V N fcMGC3^ti^i: IrI — ~C fe> <5 ) 



£r ^ — K1"5 » IE ?0 # # 2 §E ife (75 mgc33t -f5 (GeneBank accession 
No. AB023292) if # 0!l ^-f 5 - £ # -e # 5 0 

£ ft ft N - ^ >J 3->i/-->3 ^•^-f' h =i — K i~ 5 DNAH Jgc £ ^ £ 

3/7Xrfi*oi^ii, muz (onrn'MffeT* nm± ^ v^t in 

^•iS^SgE^J TTGAj #K b V 7 V 7 7 >t VXmmtStlZ fc* 
. Z<D TTGAJ / it UtffliU^iiS i5l-* 

§E (TCA^ h !) ^h7r^i ttiiR$*5I^ii, TGGfC^H-T-5 

It, ^^X^;^^ffl^TSefi^iS$f r T5 

NTj hi 9 i£[ S SB fi Trans lat ional Termination Signal <t tg. -5 pJ 
|gtt*Sfe5©T? (Yanagida£>, 1992) , 7 ^ / i©II5:#fc*V^ 

% %<DMkl7 ? k (D&jR&igJzLIt tm&£tlX\/^Z> (And 

re^l998) £ *3 *) . DNA# ^ £ 38 $ * 5 £ # ^ ffl M & <D M T 

*jg-fk-r5-t^J:«j ifef^l^t|^t5 pTfgtt^fe5o-e, & 

fitted *P <t>H - ? V ^isls — is a l/V-sC v *?km 
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(1) T ;* 7 3r ^ (N) £ =3 — K 5 DNASB ?'J £ T * 7 *f V 
^075/|^3-Kt5 DNASB ^t*it5 0 

(2) /pyyK^©ftI©7;7l (X) £ =i - Ki-5DNABB?!I 
£ , y y*a - Kt5 DNASB ?"J Sfe gg -T 5 o 

(3) ± V is&tcfcx u^r=-ly (B) £ =i — Kf 5 DNABE3&J £ , * 

y yfeit;xvt=ya^<o75 y £ ^ — k 1- 5 dnasb #i k & m 

&fcv^ (1) O^fef-^V^T, T^^°^^^ (N) £ 3 - 

Kt" 5 DNASB ?IJ £ ^/i^ * V (Q) £ = — K 5 DNAB3?!) £ H1~ 5 

DNA^ ffl l" 1 fc in vitro mutagenes is -^PCR(Poymerase Chain Reacion 

)&m^it jj&tj: ft t>tiT^z>o m$k<Dmm&mAv 

ffij-g-DNAfr^ 

, i^ieit Ltists «t 5 -> Vi-^mn & - k-tsdna 

#&9§0>DNA#^<0N;fc$ffifl!Jte, v" ^ ^ BE #1 £ — K-T5DNAS: 

-t b ^ ti & ^ — K -f" 5 DNA) 

^i/^/i^SB^iJ^, rn^^ - K-?-5DNA£te©DNA#^teiijg-r £ 
^-ifejfc^tt, ^S#f*Ff£5871742-^ H |^ 4> HI W097/36924-5§- , $5 «t 



tfYoshidafb (2000) 5£ £ ft T &L T IBS K ft 1" 5 

o 

egtt^^ ^iT-^^f ^iiT't e>T"b^vN 0 net i it 

(2, ~ a. — # y * ? 4 /UX (NDV) <D ^ # J\s 'f- ~ y/'f 75 

— & — (HN) gfiff, 1£ jjiifi ^ /I/ ^< ;* r> ^ (HSV) ish^ 

^ -$>-v 1/ s/ ^ £ J /UX (MDV) 1 Ir>^;U^©gBief , $E^-/?f? 

r. 5 tt#S^fc^^t;HE?iJ^^ - K i~ 3 DNA £ 3t & £ 9 

nzm&ftffi vxmfez th% > - y-f^y^« (or 
r 5 u ^ ^-yu@a m ^ , & & n - ^ y u — a ^ 

M#£ £ £: #>T:£3§ W© TDNA^^-J if KH^S) 

, ■=t©y/Att , f-*a^3i*ft^'fe>©"C4>5«, 
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^^ffl^T'^tli- 5 — t <DX* <fc < , *^^ffl^^*T"b^-Y/^^ 

<b tf> <bfl|:bft /n^-^-O^ft^^lfiJi: Ltd, ^ 
/l^^^^-Y^^^^^^V^r^- — ifT'n^— ^— (Ross 5> 1993) „ 
-fcffi^^/l^^^ (HVT) ioitfvU;/^ ^/l/^ (MDV) 1 

lOgBISS/p^-^- (Rossfbl993) , t N -Y h * if v $ A 
(HCMV) ©I E/o^-?- ( St inski h 1995) „ SV40 7 P n ^ 
— * — (Gunning h 1987) % hh^T^^-^^n * — 9 — (Gunning 
^ 1987) , =!7 h U ^ 7^ f y/o (Kost ^1983) „ 7 £ 

^^ig^-Ol'* (RSV) COL TR/p^ — ^ — (Greuel 1990) , 
dr^^^n-e — ( 0 ;£#f*F^HB2001-188-$§-^$&) &£fj&S0!l^$ 

-*iox.3r tfcit), ^pjfc^^WftlSi^SS^S (Stinsk 

i 1^ 1995) 0 V ✓M' 1r *- ft % f-^T h^^n^'f/l'XrtJtE^nt- 

£ ft & v^„ 

a v ^ ■jvi' & — Kt"5DNAS:ftiP"f"5 £ , i&^lfex.^ 

* 0> i§ * #fciSil^3£3l*rfS#e>ft5„ ^ij7f-i/-^ 3 y 
'>^t;V,!: Itii, SV40& if OPolyAi/ # -T IV (Gunning h 1987) ^ 

\s y t 4 jVTs (MDV) lM<£>UL46h, UL47h. UL49h<£> PolyAv' ^ 
■jr (Yanagida h 1993) ^^ij^$tl5 0 

w <*> *a tl v << * z # 5 ^ «fe k tesu * ««j ps & < , #y x. 
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# & ^ # h tl Z> o 

II *h ^ ;t ^ ^ V 4 * t II ^ & x. # y ? ^ >7 4 ^ £ m iz 

(la^^^^A-^^?^^^) 

Pt'fA'X (MDV) 1 21, &<fct/3^ (31(4^1,1^/^ 

* <7-f Xfc5) i: 5 £: , TKfC*£ (Ross L. <b , 1991) , U 
SIO^S^ (Sakaguchi M. h 1994) , US2ijg ^ ( Sondermei j er , P. J. h 1 
993) , HI^^M^W099/18215-^^#^i2«feOUL44i: 450PhTO^^ 
-^UL45£ 46<Dm(Dmt$, (@E^J##3te % UL44~ 463; T* CO SE ) £: #!l 

^mmco DNA^ /n^-^-^t'^I^^^t^i 1 ^, r O # 

£ v^s, ^^at^^^fA^^^tffmiObpfenfiJ: < , 
U £ U < «100b P a_h^ i 9 ^fJ t< fi 500bp.£A ±fe^i4 s iV^, ^ ^ 

f£\ pBR322, pBR325, pBR327, pBR328, pUC8, pUC18, pUC19& b CO 
/7^? K , X 7 r — v 5 , M1377-v^^i:©77-v?, pHC9& if 
©3^ > K *s #i| fjk £ n -5 o 

r cdU^^x.^? 9 — k.WLV 4 jv* b ft Z> ^ ;i"< x V 4 ;^ * b <D 
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"V \s y 9 4 sis * £miR-t Z> <D A>m$L LV>„ -7 1/ y 9 $ 4 ;V^\%^ 
1, 2j8±tf3a©3ajSi5ft5i5, # 3§ §H 0> *& 3* & X. 'Wl' ^ * v 

4 )V y\ £ # -5 fc £> f £ fcfc ^ tf) M<D h <D & m^R b X t> IV^ o m^o^r 

? /i- * k* , x^cis: £ a* x$ 5 'a* , atcc& ^ a> & * 

£ L „ :oi54^^^Hri4, #<J X. te\ U y # p J jls 
^llffeilll CVI988 (Rispens) #c ft t\ ^rUy^^4/^^2 
mXhtHiCSB-lW^ t\ •*]sy?&s(jl>X3m. (HVT) Xibtlti. F 
C126 (ATCC VR-584B) , PB-THVL H-2, YT-7, *5 «fc l>*HPRS-26fc if 

t 1% 9§ -r 5 # & a* ^ »f h ti 5 o 

z.^ y- ? — ^si"< 7> y- 4 /is x $&%£MJfete ^ =c u # F n#u- v 

3 y^y Aft, y^f^^^^ ^ £t/b v^^ft-^atte^ 

flit if T- a? A -f 3 „ t iiiMi^ /v^oWite. ^^-< 

^tfcEF h v mmm&mifc) > ^tip, » win anas & 2f# 
m*.^^ ^-^^^^na^^A-r^^-^f*. ^v^#a^j^^m# ^ 

agA-r^T 0 ^^^ KOi^O. 1-1000 
At g <E> «S B £ "t - 5 i , A DNA i: *a 2* & x. ^< 

? ? — <d m t <d m x <d m ^ & ^ v ^ ^ * ^ ^ & m < ft % 

„ Z<D £ 1 #7*5 x * K«r*AL^jjfl*»x.^^^^©^Sr®^-r 
3 BPA(Black Plaque Assay) j£ SrJB V* 5 r £ "C t 5 „ 

BPA&irte, A^iUS^^^ £ . r -h,Jc*J--r3 £ $ -tir, 
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z>jj&:x*hz> 0 r © # & j£ «t ?> , ^^jssi^f^ii u^*a*ift 

o £ LT/3 -iS 7 # — •ifteZOT — 3HS ^ Sr *a ^ & t? r. 

tfct'f , r ©Ji^Bluo-GaHGibco BRUfcjR) £ V ^ T AS ¥fc 35 31 

x*3t), ^© >>-r jv?. &w<om&.m\z. x o-c^^. fu^asfTfrfts 

#11 ^ £ *l fc t> X & < . *y^^!>'f zi'^fflw^p*-?-^© 
ft, Davison P> OXiK 1 *3 «t tJ 5 2 (1989) ^##(CUT. # y * * 
p ^ - ^ — ^fltS: £ # 3 b , ^y^^-)^^^©^^© 

/nt-^-Htit y 9 ^ — r % 4 )v?*<r>i. skt" p ^ — ^ — , 

19K>j< y^T"^ K/p 42Ktf? JJ ^7"^ FT* * ^ — , 28 
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K/tfy^T/^-KT 0 *^ — ^— , *3 £ XfTKy n — ^ — ft if (Weir^l 
984) 

# >f /I/ * % f^a^^^y^^., <7 :n A- /tf ;y ^ , -fc ffi Jfe *K y ^ J* 

ft if WTKAfc^^^^^S^ff f^80675-^#^> 0 
W : m2766984-§-^^T^r $ *LT -5 tf- — 7° ^ ■ V - t=V V ^ • 7U 
-A ( ORF) mmi&. #g#^5387519te|Bife<*;h,TV^®«£teJB 
tSr^ftS, <*e>fc:A#l$fctt, # m # H 538751 9-5^ 
(Cffi^^tl/TV^S k° a 1/ ^ -y ^ 7 ^^5fe(^)EcoRlK'T>f (7.3Kbp) , E 
coRI-HindIII$r Jt (<$5. OKbp) , BamHI$r>f (^j4.0Kbp) , HindHI 
»f >r (#ft5.2Kbp) , *3 j; t>^H#rF ^ 5387519-^- IE iScOEcoRI 
»f>H* (7.3Kbp) 4 1 ^>SpeI-HpaI(3026bp) (SB^J#-^4) ftif£#j]^ 

iz. m & a * tt fc ® m m & 5fc <d dna# ^ a* m ^ $ *l . ^ mdna# m 

# <b ti fc S 6 ® £ I* $g 1- 5 2f & SU ft frJ PI J* ft V ^ # > M x. me 
thods in Enzymo logy , Vo 1 . 182 ( r Guide to Protein Purification 
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J Murry P. Desut scherili % Academic Pr essft^ fx ) <D IE ic *P C 

i c£ £ ? I- L T # <b ^ Jjf.tf y ^ ^ K , S&f-i^^L 
, 5 JS US 7 a V h if <h L , =* ^ # - * V h V V 

(B. & & x. ^ /i"< * V 4 /\s ^ v ? ^ 

*& su ^ ^ « „ #i ;twr KT^^fec <t o mfi-r s r t &-vg 
& , *n m & * ? u fete h y /->yi?tt#i, it ^ # fit ^ £ 

0>$§£, iilfflliSiLTtt, MJftfroiflS^^tK, CEF, H 
, 10%©^^f;M;I/7t^rv' K (DMSO) Sr *a tf j| ffl *g±fe ^ m M 
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IT, IPffb ^ 0 17 h ]} (DW§P^T(-10 2 ~10 4 PFU£ fc telO 2 ~10 

4 TCID 50 &26GO§+ £rffl V^-Clg«i- 5 r £ £ *9 , !7^f ytLt© 

jv<* $ /l'* tt, *^8W©DNA^^'«5 £ * o fc: j!?! ISC JDK HB US 

a* •? < , % *7 -r jv x t ft o it ^ s\s s< x 4 \z. ft -t z> y ^ 
& ^ y ? * ? 4 /is x temU <D M & ± ^ ^ * V 4 ;u x i& 

(Dm& k£.<mw. of s^fflv^t , 7^f >i feists 
/cfcu, la^m^^/i^* * >r fVTs com t vx 

TV^vW-^ "7^ A'* 1 ~3liliI/£ 19, m%k'fflJ& £10% CD 
^/V*>^# K (DMSO) £<£tf #*ffl#%f-!K$S 
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!7 $ =5- isvi^^^ mit i mmfem<D=- v v v <^sm^io 2 ~io 4 
pfu^ fcfiio 2 ~io 4 TciD 50 ^-^m^m^^xmrn-r^o 

o 

ret ztt&ikztiitmmmife^wttmmMteti: pit* ^u?h 

n^U-v/a l/^D y&j] /Vis J*fe^ ]) #7 * ? <?-y &JQ^1tj? 

sat*-, zmif x*&wzmw-f s 0 
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ten - ? V =* is is — is 3 > V 4 h£rBfcic1-<5ffHv:te, AMU Br 0 <£> & 

ps f , sit <d a ~ c <d mm & m % ^ tc „ 

A. N-^'y^->U — ->g^1f^h^)^^ 

IfittN - ^ y =i U — i/ 3 1/^-4 hT'S)5, Asn(N)-X-Ser(S) 
% fc ttAsn(N)-X-Thr(T) (XI4/n ^ 7^^(7)7; ;i) ^^^i" 
SJgSIH^Jte. Asn(N)£r =i - K-T 5 DNAIS ?IJ £ . Gln(Q) £: ^ — K i~ 
^DNASH^lJ t-Bfc^ Lfc 0 

B. ORFHSite^ K > # j& <£> S jil -fb 

^ K i/ATGCO 5 ' W h 5 3 £ AAAti L , Hi #J 

K ^kTGt ^ <£> Jh^fc $> 5 3 ^ J&> S> * -5 If 6 i&S<£>gB?iJ AAA 

ATG t t-fz. 0 Z. <D X 0 t£?k^-Q fo*U±\ ^ if y ^ A — £ POXO A 
— >F f|$ « £ C & 

C. T5NT(PE&j; 

sK s> ^ ;* ^ ^ /U^ -C^^ $ ii: 5 Translational Terminatio 

n codon£ ft 5 "J IB '[4 ^ & -5 T5NTJ:: o T » T ^ 7 lfe<£>fi& to 

3E(-, i& ^ ft- £ X ^ ^ 3 K ^^^Sjlfb ^fT o /Co Nakamura 

fj^^t (1996) tS^^ti*W(ciif t^ffilgoilv^ 

1 . MDVgB is ^ -j- A- CD 5ft ^ 
IE^iJ#-^ 5 fE*c<D-7 U y * "> A^gB® fi go, 186bp (62T ^ 
<£> ^ ^ KJ #1 tfU;: # & 5 2o©n-^U a^i/ - > 

, BB?!I## 6©7;y &BB?!I £ = — Ft" S DNA3r#fc 0 

r ©DNA?:, ± 12 3ft ^ O M JW B *5 X tf C |:S<J^T3feS U 

, gB?'J#-5§- 7 ffi*!c(£>*£^IE?iJ<Deft^£ tt/t MDVgB '>^^-/WDNASr#^i 
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r. <D&m £ *l/fcMDVgB-> i/^-^DNA^: -f 7 * ^ KPCR-II (Invitrog 
en|±) (c^n-^^^U. 7*7*5 KPCR2-MDgB-CG £ fflf H L fc 0 ^ 
f£7°7 7;5: K ^ <D&^. £ tb^MDVgB^ ^ ^-/I^DNAO 5 ' #Jf£BamHI N 
3 ' ftiJtCEcoRIIf >T h AS *> 6 o 

2 . Ravies gG ^ <D gfr g£ 
N - ^ y ^^U - is b l<"fr4 h^#^b^V^IB?U#-^8|att<^Ra 
vies Virus gGi> ^^/P (23T ^/|) & =* — K "t" <5 DNA &r x _LfB#C 
^<^>MIlJ B ~D KIlJ o T^'I L , iE3*J#-S§-in^1-B$:^ $ ttfcRavi 
Q es gGis Jf-t-sl'DNh&m-t-Z 7 7 * $ KpUC-rgG & # fc „ 

2 SP^, SS?iJ#^" 9 & «fctnO!a*e<E> 2 ^tf^/^DNAS: T = —/KE>& 

if! , pUC18©BamHI-EcoRI-KHSf2665bp»f fc^A Lt , pUC-rgG&«H 

™ u&. 

5 Hjfeffl 1 . MG3t^^-TTM-ljtfe^-(D5fe^ 
L* ( 1 ) pGTPs40KS-Ngly<£>;ff H 

*SB K: MDVgB ^ £ =» — K-T 5DNAAS5gjjg $ tltc. SGg & &B 81 W097 
/36924-5§-£^{;ifE*c<£>7 0 7 * 5 KpNZ40K-SO, gE ?"J 12|2 © T 
5 y »IB #1 £ I" 5 TTM-1^|5 t> K , 4 XpJf(DN - ? }) is U — 
3 V-^^T h ri* # & 5 „ TTM-1$B «9 T* fe 5 EcoRHf-T bfrb 

83bpT gffi CO Bgl I I U" h * "T? © fffl kl , N-^!i 3->l'--/3 

<£>MIIJ A KHiJo fc&^£r?T TTM-l©BgleIIU->r h X V T^^SS 
a?iJ*5, gB^J#-^-23{c^i-T 5 / ^BH^rJ fc*fjcS-f 5 , ga^!l##24|a«fe 
OJ^^gB^J £rf#o$C^TTM-liH£^ Sr^i" 6 7° 7 * 5 KpGTPs40KS-N 
gly£r#/c 0 r<Z>7°7*5 K&^SAttttfc^Sstt, W T tf> il 9 T* 
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I) 5 o 

7° 7 << -7- t LtfflV^t', PCRK J; otf I^fifofc 0 
PCRte, Pfu Polymerase ( Promega ) £ ffi X s PerkinElmertfc <D DNA 
Thermal Cyc 1 er480 £r ffl V N t\ il # <£> & # T? *5 r. fc.o 0 25~30f- 

PCROt- V k UTti, W097/36924!E*ctf>TTM-l £ MDgBi^ ^ 

t/W^f t§ pGTPs40K-S£rffl Wc c 

7 s 7 -f — 40KG-1 (@B?'J#-^-13) i: 7° 7 -< — 40KG -2R 
(E?U##14) -ePCR^rtfV^, 136bp<G>»f o 

|Wia^> 7° 7 ^ -40KG-2 (@B^J#-^15) £ 7° 7 -f ^ - 40KG-3R 
(E#l##16) -CPCRSrfTV^ 341bpO$f,lt 
IH^fd, 7° 7 -40KG-3A (SE^IJ#-^17) t 7° 7 >f ^ — 40KG-4R 

a (ih^ij#-§-i8) -epcR£rfirv^ i90bp(Dm}t &nfr 0 

EJESJC, 7" 7 — 40KG-4 (BB?!I##19) i: 7° 7 ^ — 40KG-5R 
(E5U##20) T?PCR«rffV^, 359bp<£> »f Jt £ # 0 

I^HHi-. 7° 7 — 40KG-5 (@B^IJ#-^21) £ 7° 7 -Y — 40KG-6R 
(SH^J#-^22) T*PCR£*tV^ 218bpO Wr K % # it „ 
^CtvlfT o ifcPCRH: % 7° 7 ^ — 40KG-1 £ 40KG-2RO PCRM#J 136bp 
7° 7 -f — 40KG-2 £ 40KG-3ROPCR^^341bp £ 7° 7 -Y ^ — 40KG-3A t 
40KG-4RA(E>PCRM#U90bp<£> 3 otDHrlt^f y / h i: IT, ±12 
0^#T' 7°7 ^ — 40KG-1 (S3^U#-^13) t 7° 7 -f ^ — 40KG-4RA ( 
SB^iJ#-^18) -ePCR£fTV^ 595bptf> Iff >f 

7° 7 ^ — 40KG-4 t 40KG-5R(DPCRM^j359bp t 7° 7 ^ ^ 
— 40KG-5t 40KG-6R<£>PCRjg4^218bp£7- ^ 7" U — FHt, _h IB <D 
ZkWX*??^ -e— £40KG-4 (iE3&J # -5§-19) t 7° 7 ^ - 40KG-6R ( 
IE^iJ#-^22) T?PCR£?fV^ 539bptf>»r 
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£ h iZ±m<D -f 7 << — 40KG-1 1 40KG-4RAOPCRM^595bp t , T 9 
? 4 — 40KG-4 t 40KG-6RCDPCRjg^539bp£ "r > 7° U — h t Lt, 
_hfECO^^-e -f 7 A -40KG-1 (gE^J#-^13) t 7° 7 -f ~* — 40KG-6 
R (SH?iJ#-^22) -CPCR^^fVN, £ ftfcTTM-lcDgB^ilTJt (1088b 

p) 

^ <D1088bp<D$r >t £BglII £ SallT^JKff UT# e>^/c^f >t t . W09 
7/36924fS*cCDpGTPs40K-S£BglII £ Sail £ "C^J Br tt# <b ftfc2896 

Kf 5DNA^g*S Sr3S:^ L^gfe^IMM-lit-g^SrWi-S ^ 7 * 5 KpGTP 
s40KS-Ngly&« ^ U „ 
Hifil 2 . MG&^Omgc3]ft'(i5-?-<£ > SfcI£ 

gayj## 2 IE^^»mgc3jt^^- (GeneBank accession No. AB023292 
) ^3-Kt5, gB^J##25fB*c<Z)T 5 7 l&BB^Jfcitt* 16*BfON 

— #5' _LMm##-r 5 f--r h ^^^s-e^^^^ie^jf-a 

■f 7 * * KpMllBTR£#fc 0 

QfeaSi^H:, ^/&DNA£ 7° 7 -f ^ — b T/B V> X , PCRHiot^I 

mgc33l^^(i^3KBi: ft , $j lkboo Wr )f 3 o \z ft it , 

; etb ; e ^l094bp(7)BKR^R^. 908bpd KXR^ J$c , 1192bpO XGTR £ £ -3 

PCRtt. MM&\ 1 trnmiZPfu Polymerase ( Pr omega ) £ ft V ^ X , 
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60°C^ ^47°C (Dffimx*, ft5i&ffc£:fc&TfTo fc 0 ft, S#J<?>&^ 
<Dfc&b<7)7- 1/7 I/— h fete, Yoshidak (2000) IE <Sc <£> Mycoplasma 
gallisepticum|£3fc<Z>mgc31tte J ?-£pUC18tC*f A b pUC-MGC3 £ m V N 

(1) BKRi$i£<D^m (pMHBKR<7>fflf|g) 
pUC-MGC3 5:f y/l^- Ft IT, 7° 7 — Mll-B (@B?iJ#-?§-26 
) t 7°7-r -e-Mll-2R (@B^J#-^-27) "CPCR&fTl^ 136bptf> Wr Jf £ 

pUC-MGC3^ry/^- h^LT, 7°7^ — Mll-2 ( @E ?'J # # 28 
) £ 7°7-f -v— M11-3R (@B^iJ#-§-29) -ePCR^tfV^ 92bpO Wr K Sr 

pUC-MGC3 <£: if" 7° — Mc L X , /7^f — Ml 1-3 (SB^J##30 
) 7* 7^ M11-4RB (IB?lJ#-5§-31) T'PCR^rfTV^ 271bp<D$r>t 
£r # tc „ 

pUC-MGC3^7" >-7° I/— M:lt;^7^ — M11-4B (E#l##32 
) t 7°7-f ^— M11-5R (BE ^#-^33) T*PCR£rfT^, 116bp<£> Brtf £r 

P UC-MGC3^^ V7 0 1/- N m IT, 7 7 -f ^ — M11-5A (1E^J#^34 
) i: 7*7^ M11-7RA (SE?iJ#-5§-35) -CPCRSrfTV^ 439bptf>$rJt 

p UC-MGC3£t" >-7° I— M- LT, 7° 7 -f^ — Ml 1-7 (gB>0J##36 
) £: 7°7-f -v— Mll-KR (BB^J#-^37) T?PCR£rfrV^ 201bpOif > ft^ 

JfcfcfTofcPCRte, 7°7-f -^— Mll-B i: 7°7^ — M11-2R(7)PCRM 
#jl36bpi 7° 7 4 — Mll-2 £ 7° 7 ~* — M11-3R(£> PCRjg #j92bp& 7" 
y/l-- h i Lt, 7° 7 -f ^ — SrMll-B (BB#I##26) t M11-3R ( 
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T-pcR&fTW i99b P ^»f>r &mtc 0 

ffl&iZL* -f =7 4 ^— Mll-3£ 7° 7 4 — Mll-4RB(DPCRjg«71bp t 
/7^7- M11-4B£ T 9 7 -f ^— Mll-5RBOPCRjg#Jl33bp£^ ^ 7° U 
-hilt, 7° 7 -f ^- &M11-3 (@B^J#-^30) £M11-5R 
#33) -C?PCR£?Tl^ 344bp0ff>r^#fc 0 

l^^lf^ 7° 7 — Mll-5 At 7° 7 4 Mil -7RAc7)PCRjg^439b 
pi: 7°7-T t — Mll-7£ 7" 7^f Mll-KROPCRjg^201bp£r^ ^ 7° U 

— 7° 7 ^- £M11-5A (SE?iJ#-S§-34) <b 7" 7 — Mll- 
KR (B2?U##37) "TfPCR&ffl^ 610bpO Wr ft £ & tc „ 

rtlf) 3 o©PCRl^j, 7° 7 — Mll-B i: Mll-3R<DPCRjg% (199 
bp) , 7° 7 — Mll-3 i: M11-5RB3R<7)PCR^^7 (361bp) , ~f 7 4 ~? 

— M11-5A t M11-KRWPCR^% (610bp) y 7° I/- h i LT, 7°7 
4 -7 — £M11-B (MH^iJ##26) £M11- KR ( @B # # 37) T?PCR£t?t 
W 1094bp<DS»f>i-?r#fc o r (D7°7-f ^— Mll-Bi: Mll-KRtf>PCRjg^ 

(1094bp) £EcoRI i: KpnI"T?3J»r L fcl070bp (D $r £ . EcoRItKpnl 
T#J0r 5 KpUC18tf>2678bpt&r ^fc^f At" 5 - i t i o T 

N P MllBKR£$lig L fc G 

r. OpMllBKRO^SSH^iJ $:M%f bfc i: r. ^> „ GeneBank^^® $ H 
T 5mgc3it^^- (GeneBank accession No. AB023292) 
SB^iJ^feofc $e>{:7c07 , 7^$ K"efc5pUC-MGC3©E?U£Jfc« 
Lt, PCRO^ 7 — "T*ft £ SrflfeSBLfco ^<D%£M, GeneBank^ 
£&&Jh/fcE#|-Cfc5B3?iJ#-#2 & it 5 308# g <D G fct T "Cfc 0 
, 311# BOGIiCefcO, 561# @ © C ii G T ^ 749# ICG 
UT-eiS: i:: £ £ fll IB L . 561#B©lI©i7-(c i t) , 

r©f k £ ft r s / n K , n - ^ y 3>>^-^> 3 ^ 

h f-fB ^i-^N-Asn(N)-Gln(Q)-Thr(T)-C{*^ < , Gln(Q)-Gln(Q 
)-Thr(T)X»fe 5 r. t^^JWlfc, 

24 



(2) KXR^^tf)^^ (pMllKXROfltH) 
pUC-MGC3£ t- ^ 7* h t b T % 7° 7 -Y — Mll-K (IB^!JS-§-38 
) b 7° 7 — M11-8R (SB?iJ#-^39) -CPCR£:?tV^ 151bp<7) $r £: 

P UC-MGC3^T7" ^7° h £ It , /7^-?- Mll-8 ( SB ?U # -5§-40 
) £ 7° 7 — M11-10R (SB^iJ#-^41) TPCRSrffV^ 109bp<£> gfr >f 

pUC-MGC3£r 1/ 7° ^y — V b Lt, 7° 7 -f ^ — Ml 1-10 (E#l##42 
) £ 7" 7 -f ^ — M11-12RA (IS?IJ#-^43) TPCR£?tV^ 416bp<D$r>f 

pUC-MGC3£ "r ^ 7° U — h b U T , 7° 7 ^ -v — Ml 1-12A (gB^J#-^4 
4) £ 7° 7 — Mll-XR (SB 45) TPCR&fTV^ 350bptf)|fr>t 

&KlfTo fcPCRtt. 7°7-f Mll-8£ 7° 7 << ^ ~ M11-10RO PCRM 

%109bp b , 7°7-f^— Mll-10£7°7-f ^ — Mil -12RAcDPCRjg 4£j 416b 
p^fy/l'-htLr, 7° 7 4 — SrMll-8 (SE?iJ#-§-40) b Mll- 
12RA (SE?iJ#-^-43) "ePCRSrfTl^ 487bp<£> »r £ # „ 

£ ^ }C , 7° 7 ^ — Mll-K b 7°7 4 — Mll-8R(DPCRM^I151bpi: 
. 7°7-r^— Mll-8^7°7-r — Mll-12RA<OPCR^^487bp^7- V 7° 
U-hHT, 7° 7 - Sr Mll-K (SB 5!l##38) b ~7° 7 4 ^ — Ml 
1-12RA (IS^J#-^43) "C?PCR£fTV^ 596bptf> »f £ # „ 

±12 2 o <Z>PCR04^K 7° 7 ^ — Mll-K b7° 7 4 ~? — M11-12RAO PC 
Rjg4^596bp £ , 7° 7 — M11-12A b~7° 7 4 -v — Mll-XR OPCR^^J 35 
0bp$:fy/l^- h t IT, 7 s 7 >T — * Mll-K (E#l#-^38) b 7° 
7-T-v — Mll-XR (@B^J#-§-45) -CPCR£fTVV 908bp<£> |9f * % ft * 

r <£> 7° 7 ^ — Mll-Ki 7° 7 -Y — mi-XRCDPCRmW) (908bp) 
pnl b XbaI"C?gj»r bfc885bp(0|ffjt^:, Kpnl £: XbalX'WWr b 7° 7 * 
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5: KpUC18f-^fAi- 5 r k \Z. i o T\ pMllKXR&^gg L fc 0 

r. <7>pMllKXRO:&ggS^J £r#?#f b fc i r. 5 , GeneBank fc&M£tl 
"C V N 5 mgc3ii^^- (GeneBank accession No. AB023292) 
iH^iJ^fcofc 0 £ £ K5g<£>7*7 * S KT?&5pUC-MGC3©BB?U£:J*« 
It, PCR(OX7-X*^V^r i ^tilLfc, t©^^, GeneBank 

$ ^feiB^iJ-efc S BE^J## 2 jo (t 5 1279# S^GIlAt'fe!) 
, 1729# i to T G & 9 , 1732# g '© C «G ""<? 5 r. £ 2rflfeg& L- 

(3) XGTRH i&CD^M (pMllXGTR<7>flt|g) 
P UC-MGC3£t- > 7° h h Lt, v - Mll-XA (gB^lJ##46 

) £ ^^-r M11-13RA (@S^iJ#-^47) "T?PCR£?tV>, 238bp(7)glf>r- 
«r # o 

pUC-MGC3?r^ > 7* h t Lt, 7° 7 4 -M11-13A (SS^J##4 

8) k 7° 7 ^ — M11-14RA (BE#I##49) "CPCR&frV^ 266bpto»r 

k * n ft o 

pUC-MGC3^r^ ^ 7° L- — h k b T . 7° 7 A - M11-14A (BS?U##5 
0) £ 7° 7 -f ^ — M11-15RA (SE#J##51) "^PCRSrfrV^ 168bpto|ft 

pUC-MGC3^7" > 7° b k LT, 7" 7 -Y ^ -M11-15A (|B^J#^5 

2) £ 7°7-r — M11-16RA (iB^iJ#-^53) "CPCRSrfTV^ 123bptoiFr 

pUC-MGC3£-7 ^7° I/— h £ Lt, 7° 7 -f ^ — M11-16A (K#l##5 
4) £ 7°7^ Mll-GTR (SH?iJ#-§-55) T*PCR£fTW 556bpto$r^ 
£ # fc „ 

ft (CtT o fcPCRJ* , 7° 7 "V — Mll-XA £ 7° 7 t — Mll-13RAto PCR 
j£*&238bp£ % 7° 7 ^ Mll-13At 7°7 — M11-14RA (DPCRM^J 
266bp£r7 y/U-FHt, 7°7 -f — S: Mll-XA (ia?ij##46) 
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b -f 7 -Y ^ — M11-14RA (@2?lJ#-^49) -CPCRSrfTV^ 463bp<£> Wr ft & 

£ ^ i- . -f 7 -Y — M11-14A i: / v — Mll-15RA<DPCRjg^l68b 
p£ , 7* 7-f -7— M11-15A£ 7 s 7 -Y — Mll-16RA<DPCRjg^l23bp£r 7" 
y/U-filt, ^ 7 -f - &-M11-14A (SB^J##50) £ 7" 7 -Y 
■v— M11-16RA (E#l##53) -CPCR&frV^ 253bp<7) gr ft £ % it 0 

c?5>^, ± IB 3 o (D PCRM % , 7° 7 -Y ~? — Mll-XA b 7° 7 << ^ ~ Ml 
l-14RA<£>PCRjS|%463bp, 7° 7 4 — M11-14A £ 7* 7 -f — M11-16RA 
<£>PCRjg#j253bp. 7° 7 4 -7 — M11-16A^ 7° 7 4 — Mll-GTR© PCRjS 
4gj556bp£r7- 1/7° U— b b It, 7° 7 -Y ^ — SrMll-XA (IB^J#-^46 
) £ 7° 7 -Y ^ — Mll-GTR (IB^iJ#-^55) tPCR£tfVv 
£ # it o 

r tf> 7° 7 -Y — M11XA£ 7° 7 -Y ~? — M11-GTR<7>PCRM% (1192bp) 
£XbaI £ Sail -cgjBf b 1174bp£r , Xbal £ Sal I T? #J »f b fc 7° 7 * 5 
KpUC18<7)2680bp»f'>H*tc^ At 5 itiaot, pMllXGTRS: #f ^ b 

r. (DpMllXGTRCQ^^gH^iJ &MVt b i: ^ ^ , GeneBankfC 3£ fifc £ tl 
X 5 mgcSaHS-T- (GeneBank accession No. AB023292) £ ^ & 5 SB 
?ij;&sfcofc 0 $ 7° 7 ^ ^ KTfc-5pUC-MGC3©E#l£Jfc«L 

T\ PCR©X7-T'^V^r t ^HItfc 0 GeneBanHd^ 
& $ ifc IE #1 -e 5 SB #1 # # 2 ^ *5 § 3113S g © G ti C T? $> S r 

t z m m b it o 

(4) **^^*mgc3^5^W 7° 7 * 5 KpMllBTROfflftg 
pMUBKR £: Kpn I i: SalIT?^JHf b fc 3723bpgr Jt , pMllKXR£r Kpnl b 
XbalXtyWi b fc885bp$r ft b pMllXGTR© Xbal b Sallt^JBr b/cll74b 

plSr^fe7'f^- a ytsrtCi 0, N - 7* y = u — -> 3 v 
-b" N & =»— K-f-SDNA^Affi^gfe^^ttfeafe^mgcSae^SrWi-ap 
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MllBTRSrlf ^ b It. 
( 1 ) P UCSfi-H-S(D«^ 

pUC18<D^iJPS^#-^-r hfeSStfc, SRS^|g^W099/18215-^^ 
#(cf3ic^>pUC18XG$rHindIII t Sal I T? §3 Wr b T # fc 2676bptf) >H" i 
, 5' 3£i^£ y ^SHfc bfc ]) I'll -H'-S-H-S-P-Sl (SB?iJ#-^56) 
£ ]) — H'-S-H-S-P-S2 (SE?IJ##57) t & T =- — /V b fc 4& £ 
£r 7 -f — a ^ b , pUCSfi-H-S^r^H bfc 0 
( 2 ) pGHPscO^^ 
£ <DpUCSfi-H-S£rHindIII £ EcoRI X* Wf b T # fc 2661bp CO Jt t 
, 5' y ^mit bfc ]) l/i3 -S-B-El (|E?lJ#-5§-58) t ]) ^ * 

— S-B-E2 (gE^J##59) VtcmW) b , & y # *<D&M ( 
u-h) is &x* MM (r-y-) /n*-i?-^ttfIi^iIIO 

97/36924^-^^ fcfSft© 7° 7 * 5 KpGTPs* Hindi II £ Sail XtyWr b 
T#fcl37p(0 3»fjti:?:7^^-^3 yLT, :7° 7 * ^ K pGHPs & 
#1 H b ft o 

(3) P GTPs40KS(CGl) <D^^ 

1 T?#/c#C^ $ tL/cMDVgBV^-^/VDNA^r Wt" 3 / K 
PCR2-MDgB-CG BamHI £ EcoRI §J Wt b , 189bp © $r Jt 2r HI JR b fc 0 

SHl^§|J^W097/36924#^aH5 4fe©MDVgB^ ^ t" /^DNA TTM-ljft 
fef P GTPs40K-S£ BamHI t EcoT22IT?^J»f b . 3402bpG9DNA 

mft bfc„ C < P GTPs-40K-S&EcoRI EcoT22I T- 12J $f b, 5 
57bpCODNAP|ff>T- SrHIiK b fc 0 r 5 tT#f>iifc3o©(6f^^7-f ^ 

— v-a^b-C, 7° 7 * 5 KpGTPs40KS(CGl) «r*Kibfe. 

(4) pGTPs40K-G-CS<D$f H 

1 T*# ^n/c^^TTM-lil^T-^Wi-^ /7 * 5 KpGTPs40 
K-Ngly^BglII t SallT?^J»f b T # 3067bpBFf t , ± IE (3) X 
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#fcpGTPs40KS(CGl) &BglII k Sal I X Wr b X # 1t 1082bp8fr K k £r 
7^-'>3^LT, Zf?*^ KpGTPs40K-G-CS£fl*l6 Lfc„ 

(5) pNZ1829R/40K-G-CS<D#H 

W097/36924f^8B«t© 7° 7*5: KpNZ1829R£BamHI i Sal I X Wr V X 
#fc9217bpPDf>lt k . ±12 (4) TM#7cpGTPs40K-G-CS<DBamHI £ Sail 

VgBv' ^^-^DNA*S^ y 7 1/' — A t?^^ $ H $ ft fcTTM-13t 

k itfc^- £ UTlacZJS'fe^S: 7°7*^ KpNZ1829R 

/40K-G-CS£:}flig L . 

(6) P NZ1829R/40K-G-CS(dl-lacZ) <£> fi| tH 

Z. <D Z? 7 7^ 5 KpNZ1829R/40K-G-CS^rSmaI*3 £ l>* Sf i I T? #J $T Lt 
#fc7013bp£ N T4Polymerase£n,3S ^7Vr->f^^b/t^. # «b 
nfc^f^^-ir/i^^^-ry— v^3>-UT. -f 7 * ^ KpNZ1829R/40K- 
G-CS^^lacZit-e^Sr^Cffe ^7 ^ 5 KpNZ1829R/40K-G-CS(d 

1-lacZ) £«^Lfc 0 ->-;?xy^|:|Tot, ^^T^^&Lai 

( 1 ) pGHPs40KCS-G(D#H 
MMM 3 (4) Tfflffg UfcpGTPs40K-G-CS£rBamHI £ Sail £ t? »f 
kftfcl344bp©Br,tf' £ , (2) "T?«fg L fcpGHPs&'B 

amHI k Sail £ T? »f tti ft 2790bp <D Wr ft k & 7 << Y — is a > 
pGHPs40KCS-G^#H L 
(2) pNZ29RMG40KMllCS-G<D#f ^ 
m60!l 2 (4) T*«H Lfc3fcg£mgc3Stte -7- ST*"-*" 5pMllBTR£Eco 
RI £ Sail £ -e«I»f Lt# <b ft 3129bptf> Bfr £ . ±12 (1) X%h 
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*LfcpGHPs40KCS-G£:EcoRI t Sf i I t X* £J Br b T # 5> tLfc297bp<D 
t, 3 (5) TfflltJl L fcpNZ1829R/40K-G-CS£SfiI £ Sail £ 

-e§J»f U"C#fe6985bpO»f Jt £ & , 7 ^ — ->3 y LT, 3fe££*u 
fcMDVgB^> ^T-^DNAi &^TTM-liH£^ £ #C^mgc3it 45 ^ £ W 5 
7° 7 ^5: KpNZ29RMG40KMllCS-G&^ig b fc c 

Hjfeffil 5 . ?tm*MR\ ? — pNZ29RMG40KMllCS-G2<£>jf||g 

MMM 4 {^*5 % *H $ tbfcpNZ29RMG40KMHCS-Gtt 1 fn figfe^mg 

^b, S^^mgc331^^^#i-5 / 7 * 5: KpNZ29RMG40KMllCS-G2 

3fc^mgc3£rS3fc^ b /c J, # (ft 3Mi ^ T O il 19 "C fc S . 

4 (2) Tfltlg b fcpNZ29RMG40KMllCS-G£r 7- ^7" h <h 
Lt, MMM 1 ISiSc^^f^-X? 7* 7 — Mll-Sfi (K#]##60) i: 
-f 7 << — M11-5RB (|H^IJ#-^61) -CPCR&*TV^ 836bp<£> $r ft £ # 

4 (2) "C?#||g b fcpNZ29RMG40KMllCS-G£r 7" > 7° 1/ — N t 
Lt, ^li©^ttT^ 7>f M11-5C (BE#I##62) i/7^f v- 
Mll-KRA (IH^J#-§-63) TPCRfcfTV^ 618bp© »r Jf £ # „ 

r. © 2 oOPCRlftSrf >/^-hHt, lR]$l<D^{£-e:/7-r 
■^—Mll-Sfi (SB^J#-^-60) i: 7° 7 ^ —Mll-KRA (BE#I##63) "T? 
PCRSrffW 14'OObptf)0rJi- £ <£> 1400bptf> PCRjg% SrSf i I t Kp 
nI"C^!I»f LT#/tl368bp05»f Jt t , Hl^J 4 (2) T-fllffc L pNZ2 
9RMG40KMllCS-G£SfiI t Kpnl £: Wr b T # fc 9032bp<£> Wr Jt t 7 
<7*— a ^£ b, £ *U MDVgB ^TV^DNAi & ^TTM-lit 

£ S^^mgc3a^^ Sr^ri~ 5/7^; KpNZ29RMG40KMllCS-G2§r fflf 
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&^£B#t-o^-cte, > — 7 !9 i£ X ifi £ 5£ IS b 0 

^ii 6 . M^m^HVT^-^^ ^ — <pmm 

( 1 ) pGIPec40KS(D#H 
Pec/n^-^-t MDV-l<£UL46h, UL46h*5 J; t^UL49h(D PolyA^ ^ 
-^A- (YanagidaS) 1993) £ * 3 H 1^ £ fM H W099/18215-^ ^ # ffi ^ 
(7>7°7^^ KpGIPecSr, BamHI t Sal I £ T* §J Wf b T f# fc 3278bp<75 $f 

iH^I 3 (4) T*m$£ b7cpGTPs40K-G-CS3rBamHI b Sailer Jt 
£ -e i?J $t b X # 1344bpO Wr K k & 7 4- If — is a is V , 7° 7 * 5 K 
pGIPec40KS£flt|g b fc „ 
(2) p45/46MG40KS(D«H 
HVT©UL44-UL46©*I R*&3*g|;ilf|5|fc & t^II^ |PI ^ W099/18215 
-§-^#fE*c W 7° 7 * 5 KpNZ45/46Sf iOSfil sitefC _h IS ( 1 ) "C 
#^pGIPec40KS<Z>BglI»f Jt (1969bp) ^#ALt, 7"^^^ Kp45/ 
46MG40KS£#f H b It „ 
( 3 ) pGICMV ( - ) (Dfllig 
0 #&BHW3T^1999-192093#^fRi3 4fetf>pGIPec£ ^ y/U-l> 

ht, mmm 1 tm^m l/c^^-c, t^-y -v— p cmv-i (be#i## 

64) £ 7" 7 -f ^ — pPeclR (@S^(J##65) , PCR£r fr ^ 293bp O $r it 

pBK-CMV(Stratagene) £ r" ^ 7° ^ ~ h t b X , 1*1 $1 <D 0k # T? 7" 7 
-f^ — pCMV-ol (13 3?!] #-^66) £ CMV-R1 (@B^J#-^67) 

-?PCR§rfrV^ 341bp<D^rK- &&1t 0 

# «b ftifc. 2 OOPCRI^ £tt- >-7° I/— h t It > pCMV-1 (gB?iJ# 
-?§-64) tpCMV-Rl (|B^iJ#-5§-67) , PCRSr ?t ^ 604bp<7> £tr Jf £ # 

o 

r «)604bp©»f>|- £PstI £ Xbal-C'^^if b T # 589bp CDfflrFf t , pG 

31 



IPec^rPstl t XbalT'^Jlff b X # it 2765bptf> Wf ft ^7^y-'>3 ^ 
b, pGICMV (-) £$iigbfco 
(4) pGHMCSpolyASfi<D«|| 
MDV-l(DUL46h. UL46h, UL49hc£>PolyA >f A' ( Yanagida 1993 
) k^/is 1 ?-? v —-fy-V-'C h ^r^oS|^^^^W099/18215-^^^ 
fEfc<£> ^ 7 * S KpGIMCSpolyASfiSr t- y/W- h t Lt> 9 4 
-pGHP-F (IE#J##68) £ 7 s 7 -f pGHP-R (@B^J#-^69) T*PCR 
£*TV^ 149bp(E>»rJt &#fco 

r. <DlA9bp(Dm ft £EcoRI £ Hindi 1 1 bXtym^X # 138bp<£> £r Jt 
£ , pGIMCSpolyASfi&EcoRI t Hindi 1 1 £ Xty Wx b T # 1t 2635bptf) Wt 
ft b&y 4 y—i/ a > It, pGHMCSpolyASf i£r#$0g b 0 
( 5 ) pGHCMV ( - ) (Dffim 
_h!5 (4) -?#fcpGHMCSpolyASfi£:PstI £ Xbal t XtyWi b T # /c 
2765bp<D mft t „ _hfB (3) TM#/cpGICMV (-) £r Ps 1 1 i: Xbal t X 

®mvxmtc589bp(Dm}t t & ? 4 y—^ 3 y^it, p ghcmv c- 

) £4Higb/c 0 
( 6 ) pHCMV (-) <7>m%£ 
_h|5 (5) t#/cpGHCMV (-) £ EcoRI £ Sal I h X #J Wr b X # fc 3 
294bp©flrJf £ . 5' 5^«g* y ^Ife-fb bfe y -Likerl (Ba?lJ# 

-8-70) t y V# — Liker2 (BE?!I##71) i: £r T — - b M^f £: £ 

pGHCMV (-) <DMDV-l(DUL46h, UL46h, UL49h(D 
PolyAiX ^ 'tvi^s^^c bfc 7" 7 * ^ KpHCMV (-) 5:lllf: 0 
(7) pHCMV-Mll (CSG2) £>#ggg 
_hfE (6) T#fcpHCMV (-) SrBamHI i: SalI"e^$T bfc3275bp<£> 
^T^tM, ^*fe#!J 5 X ftM b^pNZ29RMG40KMHCS-G2(DBamHI-SalI®f 
jt3318bpi: 7<4 y — is 3 V b, 7" 7 * 5 KpHCMV-Mll (CSG2) £fl* 
m bfc 0 
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( 8 ) pBAc<£>^H 

P XteMteVF ^1999-192093-^- ^$&f5 M<D=- V V V - * T * f- 
1/7 v ^ — ? — & #f^zf y * KpLUC-bac^rPstl t Xba I t X $r b X 
#fcl515bpO©f>t t , g^<kM JgW099/18215-^#fa*c<£pGIMCSpo 
lyASfiSrPstl t Xbal £ XWWxVX^rfc 2765bp<£> $r >t 
3^UT, 7*7^5: KpBAc£«§| b/c 0 

( 9 ) pBAc(dHS) (Dm^k 
±15 (8) -r^tfcpBAc^HindHIT^^^^ Ufc^XbalT?^8fr b 
T#/t4268bp<£>$T>T- £ , 5' *^?T y ^^ft bfcLiker3 (SB^IJ#-^ 
72) i Liker4 (@a^iJ#-^73) fclft t Sr 7 >f ^ - 'V 

aVbT\ T"^*^ KpBAc(dHS) £$ligbfc 0 

(10) pGIBacpA2nd(D^li| 

pBK-CMV( STRATAGENEtt) IfTy/l/- h t tt, 7° ^ ^ — Poly 
A-SfiF2 (gB^J##-74) £ 7° 7 -C ^— PolyA-SalKpn (BB#l#-^75) 
T?PCR3rfTV^ SV40<DPolyAS/^^-^^ t o313bp(D^f>T-^#fc 0 ^ 
tf)313bp£>$T>f SrSfil t Kpn i: ~C #J $f b "C # 7t 297bp <£> $ff >t" t . ±IB 

(9) -e#fcpBAc(dHS) £SfiI t Kpnl "t? $t b T ft fc 4222bp(D $f 
^•t *7^fy- ^>3 yLT« P GIBacpA2nd2r«ig b fc 0 

(11) pGIBac40KS2nd(D^^ 

Sil£r |!l§JgW097/36924-^#!E*c<DpGTPs40K-S£T- ^7° l^ — h 
bT 7"^ -7— 40KS-B (SB^IJ##76) t 40KG-6R ( SS M # ^ 22) £r 

V> TTPCR&ff 1359bp£>$r £r#7c 0 r <D 1359bp^f K & BamHI t 
Sail t -e^^ff bT#fcl345bp^8»f^- t , _h|B (10) T?# pGIBacpA 
2nd£BamHI t Sal I Wf tt# 7 l c4222bp£> ^ff >t" ^r^^^y-v'a 

ylt, 7° 7* 5: KpGIBac40KS2nd£rfl*|g b fc 0 

(12) p45/46Bac40KS+2nd(D^^ 

_hfE (11) -TM#/cpGIBac40KS2nd£rBglI-ei2J$T ITl k Hfc3169b 
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p<D$f>i-£, W097/36924iE*fe©HVT©UL44j&» kUL46£>^gi$ (@E^J#-^ 
3) £f#OpNZ45/46Sfi<DSfiIlJ-^ KCjfAl, TTM-1 i&fc^F & W i" 
5/7^ ^ Kp45/46Bac40KS+2nd£#|& bfc, 

(13) P 45/46Bac40KS-CMVMll(O«^ 

±SE (7) Tf #fcpHCMV-Mll(CSG2) £ Bgl I T*i2J $t b T % h tl it 39 
40bp<DPSJrtf-£r x Jb s5 (12) P 45/46Bac40KS+2ndtf> Sf i I V A V 

tjf AU, mgc3iH£^- W"t" 5 7" 7 * S Kp45/46Bac40KS-CMVMll£ 

(14) p45/46Pec40KS+2nd<Dflli| 

_h|B (1) X'&tz. P GIPec40KS & Pst I t BamHI t X®Wx b T # 561 
bp©Bf>f^, ±IS (12) -e#fcp45/46Bac40KS + 2nd$r BamHI £ Hindi I 
I £ -e£J0f bT#fc3520bp<D$T Jt £ x K & Pst I £ Hindi 1 1 

XWm LT#fc3613bp©»fJi* ^^y-i'a^Lt, ftfc 
MDVgBv- 7*7-^DNA£ &^TTM-1jH£^- Sr ft 5 7° 7 * 5 Kp45/46Pec 
40KS+2nd£r#ttg b „ 

(15) pNZ45/46BacpA2ndCO«H 

_b|2 (11) T?#fepGIBacpA2ndS:BglI-C^J»f LT #fcl866bptf>»r 
W099/18215fH«c<£>pNZ45/46Sfi<DSfiI sitefC^fAb. pNZ45/ 
46BacpA2nd2rWIS b 0 

(16) pNZ45/46Bac40KpA+2nd£>4?f IS 

t£ m # ft ^ 5489430-^- 4^38 IB *fe <£> pUTTM-1 £ 7 1 >- 7° — FHt, 
7°7-r pMG40K-l (SB^iJ#-^77) £ 7° 7 W ^ — 40KG-6R (IS^J# 
-S§-22) £JB^TPCR§r?rV^ 1259bpcD|ff £r#fc 0 n 0 1259b P co 
^^BamHI^Sall^-e^J^f U-C#ytl237bp©»f^i:, JbIB (15) X 
#fcpNZ45/46BacpA2nd£r BamHI t Sail t XtyWr Ltffc 7317bp<Z> $r 
^i*7-f^->3yLt, T^X^ KpNZ45/46Bac40KpA+2nd£fll 
H bfc 0 
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(17) P 45/46Bac40K-CMVMll 
JhSE (7) -e#fcpHCMV-Mll(CSG2) £• Bgl I X W Wr b X # 1t 3940bp 
(DWrftfr. _tl2 (16) T'#fcpNZ45/46Bac40KpA2nd<^SfiI-9--f' h (d 
if A b, $ tL/cMDVgB^^^-^DNAt 3fc TTM-lstfc £ 3fc^mgc 

3it^^^W-f~ 3 /7 * 5 Kp45/46Bac40K-CIIVMll«rfl|l6 b „ 

( 1 ) pNZ29R/40KMGC3£>#tfg 

MMM 6 (11) X&§& b /cpGIBac40KS2ndSrBamHI £ Sail k XtyWr 
bT#fcl345bpOD»f^- £ , 5 -eflttS b fcpNZ29RMG40KMHCS-G 

2£EcoT22I £BamHI £ §J Wx b T # 1333bp<£> Wr ft k. IhI 7° 7 * S 
F2rEcoT22I £ Sail £ t? §J »f b T # 7722bp<£> $r ft k & 7 >< >f — *s 
3 ^ Lt, gfcgg $ tb/cMDVgBv' ^^/I^DNAt & g£TTM-13H£^ k 
^mgc3il{s^ SrW"?" 5 *& 2* ft x. » ^ ffl ^ * ^-T'fe5/7^ 5 KpN 
Z29R/40KMGC3 2r*Pilg b fc „ 
(2) pNZ29RMG40KSMllCS-G2(D#iig 
HJ£#!j 1 T?fl*S£ bfcpGTPs40K-Ngly£:HindIII £ Sal I k X ty M b T 
#fcl440bptf) m ft k „ MMM 5 Xm^k b fcpNZ29RMG40KMllCS-G2£H 
indlll t EcoT22I k XWWr b T =f# 1237bp<£> $r t , m 7 7 * ^ K 
£EcoT22I £ Sail k X®W\ b T # 1t 7722bptf> Wr ft k £ =7 4 ? — *S b 
ylt, $ ft MDVgB Jf-lrjvmkb ^^TTM-lat^^" k^&^m 

gcSite^SrW-T Sjfsa^^x-li^^^^ 5 KpNZ29 

RMG40KSM11CS-G2£1#|£ b it 0 
( 3 ) pGHPs-rgG(0#^ 
#%#!J 2 T'^fflg bfcpUC-rgG£BamHI i: EcoRI £ T* i2J $r b T#fc75b 
pO$t)t- k . MMM 4 Tffflffg bfcpGHPs40KCS-G£BaiiiHI k EcoRI i: "C 
WWx bT#fc2756bp<£>©r ft ^^y-v'aytt, /7^; KpG 
HPs-rgG^«H bfc 0 
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(4) P NZ29RMG40KSMll(rgG)CS-G2<£>«^ 
±15 (1) Tf#fcpNZ29R/40KMGC3£SfiI t Sail t T*®Wx U X # fc 
3418bp<£>$T ft £ £ h ^EcoRIT'^UKt L T # 3129bptf> Iff ft i: . ^Cp 
NZ29R/40KMGC3£SfiI Sal I £ "C #J »r U T # Tfc 6982bp <D m ft t , # 
2 -C=t#H LfcpGHPs-rgG&Sfil t EcoRI £ "C V) Wr L T # 176bp 
©i>T^7^y-^3 ylt, £ tlfcrgGitfc^f- t &^TTM-1 

-fy^^ KpNZ29RMG40KSMll(rgG)CS-G2£fll3g U It „ 

l£jB <£>CEFHl3SJg£ !7 ^ ^ V t? fc 3 BLENtt (FP-Blen Select Labo 
ratories) $r M. 0. I . =0. IT? & £ it T , 3 B# ffi & r H <b <D ffi J§& £ 

h y / v'yfelt'tt^ rjffl J® £ b fc 0 - GDM^M* (7)2x10 

IB-Hl^ V gt V. Saline G(0.14M NaCl, 0. 2mM KC 

k i.imM-y ^mykm=. -r v v i.5mMy ^mzkm — * y ? a, o 

. 5mM^fc^ ^> A • 6zKfP^l, 0. 011% ? jv = — x ) fc!B5j»L 
. ^® (ijoV^T v 5 — ^^/H?-— (Bio-Radi±) £r ffl ^ T , 3. OKVcnT 1 
, 0. 4msec (DgkftTX ^ U ? h p jKu--> a y Ufc. #I^-^^L^^ 
ffl^^^-^iAt/cUSS?:, 72- 120H£ Wig 41 30O 

#*£Bk#fc io-ciHis^iiii^b, iMtii^ * & & * >r 
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t&7f>& 4 * 


P NZ29R/40K-S(dl-lacZ) 


rFPV-B/MG40- 


PNZ29RMG40KM11CS-G 


rFPV-B/MG40/Mll 


PNZ1829R/40K-G-CS 


rFPV-B/MG40-S 


PNZ29R/40KMGC3 


rFPV-B/MG-1 


P NZ29RMG40KS(-G)M11CS-G2 


rFPV-B/MG-2 


pNZ29RMG40KSMll(rgG)CS-G2 


rFPV-B/MG-3 



HJiR Lfc 4 /l' J* te, BPA (Black Plaque Assay) fttioti 
it £ ft o ft o 

EIiR L/c ^-f (DCEFfCiS^ $ -ti:. £ W ilil £ *a A/ 7c 

3£^i£il&£rM« Lfc 0 2 - 3 0 1, # -f /^^ 7° 7 — * SB~e £ fc 
& , *3*; £ * iz. V ^ * 7° 7 — * £ , ^ ^ y — tr ^ y h if £r JB 

^ <D 6 CEFta, Sg^c £ *9 £ >9 , ^ ^ ^ 7 — /^Jfe^f^S^^rffo 

fc 0 ttmg-i m&M£±mm^mm.ts&tcm&m& -y-^izfzm^x 
mtmskm (mimG-mikm) &m%Mfammizm^ buz-* 

*s V A £r ^ * & # j\"< -y =1 (Dulbecco's) !J ^8/^77- (± 
0 ^M^t±M ; «T, PBS ( -) ?) T*3$50(Mg{£#f? Lfc © 

22~25°CT* 2 BflUK 7° 7 - * £ K $ it „ *£-S*UTV^ftV^ 
#: £ 3 %Non-fat dried milk in PBS (-) T? 3 $t gfc j#- L 7c & , tf 

Wfcfet ? if ^jfttt: (fc^v 5 , Biosourcefr) -e22~25°C, 2 Bf 

Rfofe <D%KW $rPBST^#- bfc^, Tt'i^y- t'tf 
V 7 X 7 9 — if Complex( Vector laboratories) ~C £ $ & 
o TlcS^^Tbfi/^-t'^-^^-T^^ !J 7^-^7^-^ — ifComple 
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x£pbs(-) t!) y^tsr iiaotffiv^ltfct, T jvj] y y 

* X 7 ^- * -if c^S«-C'fe^)BCIP/NBT ( n is £fflV^, it 

fcf ^ h H&lcMfe $ -fr fc c ^1 CO BPA(C <£ otit©/7-^ t^fJS 

^l^#c0^f^^3~4[H^|t9igUT^:T(D7 p ^-^ ^BPAfc J; !9 B§ 
tt^fc-SST?, frofco ft, |i ^ Vf CO mfc^mm. te , -t-r^^ 
4 -? V ¥ 4 if — "> a > & «£ t>' ^ ^ $P CO DNASB #J CO -> — ^ a: ^ ^ fc J; 

mmm 9 . £.a^& ^hvt^m^ 

Morgan ^ (1990) ©^Si^ot, HVT-DNAfi [ej iR Vfc 0 Mfo&J 
ft \Bl®Ljj fete UT COM 

10 5 PFU3g^<DHVT, FC126tfc (ATCC VR-584B) £ $J 3xl0 7 <® O CEFJ^ 
m%k$1t. 2~3 9i#*Ufc^, lysis Buf fer (0. 5% SDS. lOmM Tr 
is(pH8. 0) , lOOmM NaCl, ImM EDTA, 200 n g/ml ProteinaseK) £4 

^ ? / — /l/ifcfflt&ft o "C, HVT-DNA^rlEllR L/c 0 

h y /v'y^fflV^tleliRUfc:, ,#J 3xl0 6 i@ <£> CEF £ Sal ine G(0. 14M 
NaCL 0.2mM KC1, l.lmMJJ V^tK* — F D 1.5mMy >^7f< 

Ht — * !) 0. 5mM^>fb-7 i/ $ A • 6 tK IP #7 , 0. 011%^/t/3 

— fc*5»L, 3fe}31^^ It^fc HVT-DNA 10-30/zg^, 
{j: L/clI^-^^ffl^^ * -10~30ju gSr-^ti-^ih^ifitefcv^ — 
(Bio-RadftM) ^H^T, 0. 5KVcnT 1 , 0. 4msec CO 0k ft 
TT'Xl/^ hP^Iz-'/'ayUfc, r <Z> Iffl fl£ S if i& £ tt 1£ 6cm<£> £ffl 
flSJltcflltr, £ W itii £ 3D ;i T , 5 ~ 7 0 Pflig* bfc 0 mSrHIJR 
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K##3R8sK: «fc 0 > M^^rffofc. Mfc <£> 2f & U T ii 

9 T? $> 5 o 

#*j2xlO 6 <Bg£0>CEF£: *(cl^|5g^rf? b £ ^ jv * ft b * 96we 
11 plated V^fc 3-5B«*lt, 7* 7 — * tf s ffi , U/y * 
^f^ltfc. 7°I/-h<£>t>io£H;&&#ij8 <£>BPAi£ £ m^<D^m^ 



-2 : m. & & x. hvt^ iia^^x.^-<^ ? — <Dm& 



ili^ftx. HVT/B ^ * * - 


m. Zf- Ife x. HVT 


P45/46MG40KS 


rHVT/PecMG40KS 


P 45/46Bac40KS-CMVMll 


rHVT/Bac40KS-CMVMll 


pNZ45/46Pec40KpA+2nd 


rHVT/PecMG40KS+2nd 


p45/46Bac40K-CMVMll 


rHVT/Bac40K-CMVMll 



nifeflMio . a^tift^^^g&f toil (BPAfe) 



Tte£-C, TTM-lit^S^X^^^TTM-lil^^^^r TTMG-l£i JjjC £ 
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ojga^lft k. V >f As>\ , rFPV-B/MG40/Mll. rFPV-B/MG-1. rFPV-B/M 
G-2, rFPV-B/MG-3, rHVT/Bac40KS-CMVMll, rHVT/Bac40K-CMVMl 1 \C 
OV^tt, Yoshidafj (2000) t?^ JK U MGC3trtlS (31 *f i~ 5 "V ^ 
=t / ^ a --^-/U^L^Mab 35A6£MV^T, 8 £ |WI BPA&c £ 

(fcfcb, — fc* ^ Wfc £i *£t#: (fc^v*, Bios 

ourceli) T? *> 5 j£ 0> *M * 5 ) . MGC3#C m 31 31 * til & L it 0 
jg;8ISfl!lll . li^ttftoigll&f (Oil (fr^^g^pyhife 

)_ 

£ Jfl r fflj b fc „ =. x yy* n y FSCJ:5^liKT(0l 

Q 

g m<^i&;i?^^*£^£fc£-frfc¥lftf>CEF£: SDS-GEL * — f 4 is ? 

L. " 

W $il IS §S ^ Endoglycos idase H(Endo H ; Bo e 1 inge r-Mannhe im ) 

O PNGaseF(Endo F ; Boel inger-Mannheim) Srffl t ^0 © f^ft S:|t o fc 

K o rtt fclf £ il ^ J# «7n# 18 ©SDS-PAGE® fro 

□ fc„ ifif tt, yVU^bPVDFJ^ (Immobilon-P, Mi 1 1 iporefct ) XC IE 

35A6t^f ls^=u^< — y Tris Buffered Saline with Tween20(T- 

TBS:0. 1M Tris-Cl(pH7. 5), 0. 9%NaCl, 0. 1% Tween20(Sigma-aldri 
chtfcjR) ) t'!)y^l/; 0 * is 7 \s is\-± isfc = IktiiVf (feiTT 

MG-lgtjfiL»0 4&^ttet^i?-^ (ir=¥) , Mab 35A60#-a-«fei^ ? X 
(ir¥) Biosourceft) t'-f y^r^^- h Lfc a T-TBST* V is ^ b it 
T tf is is — \? J- is - T frlJ V 7 * s\ y Jr $ — H Compl ex ( Ve c t 
or laboratories)"^^ $ -fr It 0 ?jc £ Jfc <0 T if is is - \f Jr ^ Is - T 

;^jjvy**y*? — if complex ^rT-TBS-e ]) y^tsriiaot 

gfcV^ Lfc^, T As* V y * s\7 * 9 — if CD 3£ H T? <5 BCIP/NBT ( 



40 



Il^ST'ifci^iili!)^ y^;* rFPV-B/MG40/Mll(Lane3)^ 
TTMG-1#CJJ§C r. £ £ , £tTTMG-ltrC ifiLft £ ffl £ x. 7. 9 is 

^ny hfeKiDltgLfe (HIl) o =i^ha — /i^irLT, M ? 

-V h 3 Mis. V 4 A** , BLEN*fc (Lanel) *5 J: t>\ 
7/36924#&«iE4fe©*S& Sr oT.TMG-lfctDSC iCMDVgBv' ^ ?-/V & >f V 
7l/-AilgiLfcft^.j|iII^'f/^ 1 40K-S(Lane2) . Yoshi 
dak (2000) j&s$r^ bfcMGC3^t^ ?r^^r 5«ft^tfe^»3^ ? >T /^^ 
recFPV-MGC3(Lane4) £rfflWc 0 

0 1 Kl jj* "t* «fc 5 , N-^U^v-l/ — v-a^-^^h^fco TTMG-1 
Jtl^Sr^S^-f 5 40K-Sf* (Lane2) % ffi 60kd CO TTMG-1 $ZJ% & 3! b 
0 — ^\ N-^U nv'tz-Vayf-f F^gfl? L 7t TTMG-I^l M £ ^ 
-5 rFPV-B/MG40/Mll(Lane3) {4, $J 50kdtf> TTMG-l£t fC £r 31 51 b 

„ rtlliN-^U n^u-^a yf^ h^r^iUfe TTMG-1 #P x. 
T MDVgB ^ i- )V & j]U ifeT$ / KBB^lJ*^ <b 0>^$Hi£48. 9Kdi: — ffc 
Ufc 0 ft, 1/ V n -yi^T'fc 5 TTMG-1^ JiC&lil^L&l^il^-f 

yt^* (Lanel) & J; recFPV-MGC3(Lane4) fit , Kit 
^ P) tl ^ ^ o „ 

^1^1 8 T'#fc|l^H^ii^-f /V* rFPV-B/MG40-S(Lane5) £ 
HJE 0!l 9 # *& 3* ft X. HVT rHVT/PecMG40KS(Lanel&2) j&* , TTMG-1 
JrClJiC £fB^-f-<5 trC TTMG-1 ^tl jfiL ?r ffl V 1 ^ $ * ? *s 7 * y 

h £ V mmi-fr (E!2) „ ^i/hn-yi^LT, NDVOHN& £ 
tfF^jjfC&^^-rS 0 #^Hfi^fF K! 1999-192093-^ ^m. IE fcOrHVT 
HF-PecHNF (Lane3) & *7 << /V * "C? & -5 H 2t ? ^ /V * , BLENtt (L 

ane4) , ffl HI ^ PS fg W097/36924-^ ^ # IE fc <D 40K-S( Lane5) £fflV^ 
/c 0 w-yU2li^-y^|/j:5ff(tt% D 4# it & £f o |fi 
ft XL HVTT* 5 „ N-^D^^ix — v'a^-^-f H £ & ^ L fc TTMG-1 

41 



m 

SJ 
Q 



^liS $r^^i~§ rFPV-B/MG40-S(Lane5) i: rHVT/PecMG40KS ( Lanel&2 
) fit, EI 1 (DrFPV-B/MG40/Mll(Lane3) i: |WJ £ < , &} 50kd<D TTMG-1 
feti^^^^b^o r*U*. rFPV-B/MG40/Mll t |H#fC s N - ^ ]) =i 
->l/-i/ 3 yt^ h £r$C^ U fcTTMG-Kc^p -CMDVgBiX ^-^-/u $r*P 

o TTMG-1 ^tM^r^^-r -540K-S« (Lane6) it, 12 1 © Lane2 £ C- 
£ -f /U^ & 5 tfS % *^60kd© TTMG-1 Si 1© £3191 L 1t 0 NDV4:^^-f- 
-5HF-PecHNF(Lane3) t? f* , Il50kd© i r 5 f ^ K^J) 5 J: 5 1^ 
HL *L -5 7$> , itlii, l/-y2^?)©ny^^^-->3y (contamin 

at ion) -c fc ^ r t zm<DmmT*mm vtc &it, ^te^^h*— 

T? fc 5 FPVil #c ( Lane4) T? f± > KiiBbH^^ofe, O £ 0 x 
N-^D 3^k->>3 yf^f h £ L fcTTMG-l £ MDVgBv' ^ 

^ v'/i^ / ft;$^T/"CV , »^v N ^. £ # BE 0J§ $ fc o 

Hi 8 -C#fc,m^m^H5g * rFPV-B/MG-l(Lane2&3) 
GC3fei:m ^i^t 5 r i: SrMab 35A6&JH v> 7fc ^rf * y hfe 

d J; 19 fit 38 U fc (EI 3) » iftn y h n i LT, « ? * "T? 

-5 -f , BLEN^ (Lane4) £/BWc 0 Yoshida^ (2000) 

(a 5 ^, recFPV-MGC3-S^^^-T 5 , N-^y^v'U — a 1/ -fr 
-Y h SMDVgBiX £MGC3£ ©i^lSf ©±t $ Kt * 145 

kd"T? 3 o JbiEHJfc0!l T?# *LfcFPV-B/MG-l<Dmgc3iifc^-jg#J T? 
5 , N - 1? V =i is U — ^ 3 h LfcMGC3#Cjg £ MDVgB '> 

^t^i^i^Ifif ©^C# 120kd-T?£>5 (Lane2&3) 0 rtt 

«r s / msa^ij^ ^4t^ uyh^^^^-^p $ (n - ^ y = 

{fc^ftftvO i^©^^ii-tt§o fc <£>l20kd£ 5 MGC3 
jftJS <£>:*: # $ ttYoshidaib (2000) J; 5 r ecFPV-MGC3-S(£> MGC3#l Hi 
£Endoglycosidase H^PNGaseFT? ML 3 b , ft 0 £ B$ * U fc MGC3#C D§C 

42 



$ b , mfe-W 8 T'#fc#I^i^^^^ £ 4 >V7, rFPV-B/MG-l(Lane 
1~3) l:o^T, 6 If ^rPNGaseF^S (Lanel) . Endoglycos 

idase HA0i3S (Lane2) (D fa M . Mab 35A6 £ fc £ ^ ^ V :/ n 
yhSc^frofc (124) o ^r^/M^:, Endoglycosidase H^PNGaseF 
©^Ii:^>^/5^P)f . 120kdT'fcf9, N - ? ]) = is /Ufa £ tlX ^ 
* r. £ *S|]EW & Jh/fc. r*Ui, IWHtfvl, Yoshidak (2000) tf> ^ 

& W £r ff o „ 

lyyf^UEWmm (0.5% FCS) 1^11^^^ V^ri^- h Lfc, ^ <D & 
, Met^^MEM^i (0.5% FCS) in [ 35 S] -MetT^ y h-/ ( 
lOOmCi/ml) z_fct%m X 37 °C 16-481^^^ K Lfc, 

£ <£> iiffl fl& £: HI IR L ^ , Lysing Buffer(50mM Tris(pH7.5K 150mM 
NaCl, 0.5% NP-40, 0. 1% Aprot inin) & 1JQ x_ X "I & it b it „ 3S ^ 
b"C tfcjR £&V> fc^K feiTTMG-l^jfiL ft * f*Mab35A6 £ Protein G-A 
garose ( a ^ n. 1243233) ^H^IT4°CT^ y^ra^- h Lfc 0 
^fr^il), £fc I£ &r IU IK L , Washing Buffer(50mM Tris(pH7. 5h 1 
50mM NaCl, 1 % Tr i ton X-100, 1 %f>^^^-^it h !) A 
(NaDOC) „ 0. 1%SDS) T*#fc?#-L. SDS Sample Buf f e r £ *D XL T 100 
"ClO^^f LTlJt^t^/^i: Lfe, i^/W-ov^SDS-PA 

^Jfe^J8-e#fc*a^Jfex.l»^^>r rFPV-B/MG40/Mll(Lane3) 
Co^T, iftTTMG-lt/iJfiLffi (^^^A) *5 J; t^Mab 35A6 (s<*/UB 

43 



0 ^4wUA^teTTMG-l#tI5(<E>f§^£, * )V B "C it MGC3£t JSC (D 91 

40K-S(Lane2) {2 , ^^yWBtiSV^ta V h o-;U^S>») 
% Yoshidaib (2000) ffi «fe <0 *&^& x. £ -OW * recFPV-MGC3(Lan 
e4) fi „ /^/WAt*3V^t a y h n-^T'S>5. i [> t*i> 5 
H^t^^^^. BLENlfc (Lanel) , /^^A, B#l:3y hn- 
/Vt-fcS. ffiTTMG-lffijfiL?*£JBV^:feSE it &^TTMG-litfc 
■7- -5 rFPV-B/MG40/Mll(Lane3) ii , 1 1 <Z> £ 3. ^ ^ 

v y b £ IrJ C < , ^j50kd(DN- ^ JJ =1 WWfc £ tb&l^TTM 

C-lSJS**^t5w tSrHKLfc. — 3fc££;h,-CV^V^TMG- 
llfei 1 Sr^T-t" 540K-S(Lane2) T? « , $J 60kd<£> N - ^ y =1 >V{C £ 
ft&TTMG-lStlJK bfc 0 Mab 35A6£fflV^ 

» SS$C^mgc3if^^- £r#"f- 5 rFPV-B/MG40/Mll (Lane3) f± % HJfefcl 
H(D £ in* * n 5/ h mcDffiWz t m £ < > #*J120kdCE>N - ^" U n 

a- $ tt * v^ mgc-3#c m % 3i -t" s - £ £ m m u fc 0 

— $ ftT V^MGC-3&]JS^ £3B^-t"5 recFPV-MGC3i±. H 

jSfe^JlKO^^i^^^^'ny hfe<Dl£&kmt < . $Jl40kd<D N - ^ 

W_h. HJfe^l 10— 12*31 £ 0 3EBH $ tbftm <9 . N - S V =1 is U—is 

T\ fl&lgfc:*: CO^^^l5i&-r-5 . & -fe 1/ ^ * > SPFIS IP (^ffi : Lin 
e-M, 0£#F) Sr/Bv^T, JP¥-fk^ 5 i!^m^ffi^J&;LFPV£l0 4 pfu/ 

097/36924^ 12 *c <£> *1 ^ 3& *LFPV, 40K-S, *5 «t t>* Yoshida h (20 

44 



00) J0S«^ L fcrecFPV-MGC3-Stf> 2 UM^^ V^c„ «7^^^^ffi# 

it 0 m m & m mwo97/ 36924-% & mmm(D x 5 iz* aTo&mtzmm 



-3 : m^&^FPV^ail^tfW-r 3 / 7 1 





mm 


Mf il^ =* T 


Challenge Controls 


10 


2. 53 


40K-S 


10 


1. 96 


recFPV-MGC3-S 


10 


2. 78 



£ 0> *g «£ 9 , recFPV-MGC3-Ste. i<i*^^^ 0 f c ^ ( W097/ 
36924fB*c<7)£l^£& ^FPV, 40K-S(*!7 ^ ^ ls$h3k&Vkm$ tltt. 

mmmi3 . m^^^FP\mmm^(D^4 7 9 x ^? 

J6:*M^ttS*^t-USDA-9CFR^IIJ o T ff o . ffi ^ 

(D^^^rfB^-r 5 0 6fe I' VSPF»#P (ISS : Line-M, B £W 
) ^fflVNT, ?PHb^ 4 il^^^la^-m^FPV^10 4 pfu/^ £ & 5 £ 

vKm&te&m&n^tco m^m^FPVte, sig&wiaiwo97/36924 

•^^«IE«©*a^lfex.FPV, 40K-S, MMM 8 "t?#fcrFPV-B/MG40-S 
, & «t 8 -e#/crFPV-B/MG40-(D 3 mm. & M Wc <, 3 V h n 

tt, *a^&;i#0>3i ? ■(?*) S , FPV, BLENtt t> 31 

mmvtc 0 v ? ^ >-mm& 3 mmKWG&nmRmz: , i.o x io io ccu 

45 



{c^tr^^L-, ^^^^^ T £ Evan s^g <£>;£f*fe "CM Lfc 0 
ift ft f¥ffi ^ # & & T <£> ii «9 t*fe5. 

* =i T 1 : 3C«lgtf>]|EJPte «fc SiSiSfc L < ttflcfeffc, $fctt:it£g 

^374 : ^ t^-r^x <D%m^^^^xx> t^^mm^^mm^m^x 

Stt#Sif.tl/y^H (Challenge Controls) £ «7 ^ ^ * — i/ a 
^^^^(-^oV^T, Mann-Whitney U- 1 es t X ^ ^ U 0 



virus 


mm 


^pi£f 7, =1 T 




rFPV-B/MG40-S 


10 


1. 00 


* 


rFPV-B/MG40- 


10 


1. 88 


* 


40K-S 


10 


1. 78 


* 


Live Mg Vaccine 


10 


2. 10 


* 


Parent FPV 


10 


3. 38 




Challenge Controls 


10 


2. 90 





* : 1 % fcVfc^ x ^ M £ h V 

Z. <^*tm«t <0 . ffi^&x.FPV3«<£Tfc V ? ?-^?#)%k&m£> bfr, 

46 



© 'f 1 T* t) , N-XU ^ ->/Wfc $ tbfcTTMG-lfttJ^ 2:31 311" 5 rFPV-B/M 
G40-^40K-Si «9 t . N - X U =i $ ft * ^ TTMG-1 trCJg £ ^ 31 

1~ 5 rFPV-B/MG40-S©*-*s 17 ? ^ ^ $J ^ <£> iij V ^ £ £ ^^jBj bfc 0 
HAS AM 14 . fflfr£;iFPV&aj»^<P-^ =* X 7 X-y 

1/ X* ^SPF|§£F (Line-M, P 4lf) ^fflV^T, 0? ft & 4 iS K & 
^m^m^FPV^10 4 pfu/P t45J:5 l-SIf^fiJiSLfc 0 11 
^•^XLFPVfi, ^Jfe^J 8 T#ifcrFPV-B/MG40/Mll£:JB V>fc 0 rU M << 

=» X 7 X ^ # !J t^f yttfflS^jo?)ggUfc„ 7 ^ 

^ ^mm& 3 jI&KMGS&^tfcRtSfcS:, 10 10 - 67 CCUtf>®?&£ 1 # Pel if 
itSiiiUoTilL, f ^l/yv^f 100 Btl^ffl, M 
mm^* = T S:Evans^©^fe-e^flfi L fc „ H 0fl 13 £ (WJ £g ^ N # 

„ Mann-Whitney U-test T? ^ ^ U fc „ 



^ - 5 : ia^-^x.FPv^a^ — tf>^-r = X7 x^^^^c^- 3 



Group 


mm. 


x =i y 


> ^i" >©• 


rFPV-B/40K/Mll 


9 


1. 67 


* 


Live Mg Vaccine 


10 


1. 90 


* 2 


Challenge Controls 


9 


3. 33 





* : 1%^^^-^^TitMfeD 
*2 : 5 %^B£^-?#;g^fc U 
£ J: !K N - X y =» ftft v^TMG-i#tji!( £ MGC-3£t 

rFPV 7 B/40K/Mll{C*3 V^T, y*L©C7^f 

47 



n 



S 3? 



111 



-fe 1/ * ^ SPFH (SPAFASft) IrfflV^t, #? fls & 4 il f$ & Iz §& ^ 

jfex.FPv«rio 4 TciD so /^ i45i5 Knmiz&m&uvito *a^tfe 

;LFPVft, 8 T?#fcrFPV-B/MG40-S£ rFPV-B/MG40/Mll 0) 2 % 

if*3«9&«L;fc„ 17 * ^ ygSf 3 iI&fc:MG3& #«R«£, #51. Ox 

io 8 - 86 ccuoa^^r i ^f B itit5 r t iz. x oxmm ^ u v 

v^lOB 3iZ.m&m&V. ^IISI^ =» T SrEvans^cD^ j£T*f¥ffi 
b/c 0 HJI60yi3£ naESK, Wlit^tt^ilf t u (chal 

lenge controls) t V 2 ^ ^ — a > i$ <D R9 jo V^ T % Mann-Whitn 
ey U-test"C^^Ufc 0 

m- 6 : ia^si^FPvg?aiift^©^^ 



Gr oup 


mm. 


x 3 y 


^Pf 


Challenge Controls 


20 


2. 15 




Live Mg Vaccine 


20 


0. 60 


* 


rFPV-B/MG40-S 


20 


1. 7 




rFPV-B/40K/Mll 


20 


1. 15 


* 


Negative Controls 


10 


0 





r <D%£%z X "9 , N - ^ y ^ i^/Wb £ ft ftV^TTMG-ltfiliSC £38^1-3 
rFPV-B/MG40-S rFPV-B/MG40/Mll<7) 2 o <D ffi. & & A #: tf> 17^^ 
^tfSflfc&Sftfco N — ^" y =i /l^ -fL $ H ^ V^TTMG-l^ti^ 

, N - ^ y =i ftfc^MGC3*fi:l!i £ Sr^^-T^ rFPV-B/40K/Mll 

Jcjol^-Cta. N-i/y =a WMfc £ ft# V^TMG-l£i;liiC<E>^&38^"t"5 



48 



rFPV-B/MG40-S & <*!7 ^ Hfc„ 

-feU^^^SPF^P (Line-M. B£#F) St^V^T, fflikfe 4 

^&X.FPVra:, MMM 8 T'#-<fcrFPV-B/MG-l~30 3 Sgl:^ fc 
o ^ * ^- is^mfe 3 il&KMG&^lfcRtSfc*:, 1. OxlO 9 - 85 CCU(DM^ 
£ 1 5 r (: J: o T^^fe f t i^v^f 100 S 

^^L, ^.mm^^ =J T S:Evans^O^Sfe-X?l¥« U fc 0 ^ 1 7 i: 

(W{CiSV^-C, Mann-Whitney U- 1 es 1 1? ^ ^ U fc 0 



-7 : la^-m^FPv^m^^^^-r =i ^ xv^i^i - 5 



Group 




sp j£ ^ ^ T 


^ MM: 


Challenge Controls 


20 


3. 50 




rFPV-B/MG-1 


20 


1. 35 


* 


rFPV-B/MG-2 


19 


1. 74 


* 


rFPV-B/MG-3 


18 


1. 26 


* 


Negative Controls 


5 


0. 00 





S rFPV-B/MG-1 ~ 30 -T -< T © 17 ^ V 3S& * tf* til SB £ ttfc„ 
Hjfe#)16 . Ifl 3* & x. FPVjg gj^Ov^ 3^7X-7^»K» 

V VSPFJ&0P (SPAFAS) &m^X, m 8 i@ ffi £ 
;iFPV£10 3 5 TCID 50 pfu/33J i45±5 K IS JBfc: Lfc 0 ffi 

49 



3*!fe;iFPVfi, 9 T?#fcrFPV-B/MG40- t rFPV-B/MG40/Mll<£> 2 

&vmm^t£ 0 v 3 m^m-mg^^r**^ l.oxio 8 

0 B fc: & & g « ^«#f^:* =1 T £ Evans 31 <D;*7?£-ef¥ffi L 0 
^M^U4tl^Iil^. flii^(i#glf ti/V^Hi!7^fl- 
f 3 ^pORUfcasV^T, Mann-Whitney U-test "X? ^ M U c 



n 


Group 




5£ j£) j* =1 T 


'i^J -Zri 


UJ 


Challenge Controls 


30 


1. 78 




D 


rFPV-B/MG-1 


30 


0. 37 


* 


in 

NS 


rFPV-B/MG-2 


30 


0. 39 


* 


ft 1 


rFPV-B/MG-3 


30 


0. 56 


* 


O 


Live Mg Vaccine 


30 


0. 43 


* 




Negative Controls 


5 


0. 00 





* : 1 % ^ $1 ^ W S H & 9 

-5 rFPV-B/MG-1 ~ 3© i - T <D V V f- > %}%z & fit IS $ frl fc 0 

ggjfeflim . la^m^FPv £ m;»&*.HVT3gaj»^<p-y>r =* ? x & 

8P fj^ 

& 1/ >-SPF$|£F (Line-M, B£#F) St^V^T, JBte&3B&fc 
, *I^m^HVT^3xl0 3 PFU/^ t ft 5 £ 5 KfiTfc&S #Ht 3 
3IP B l^{cM^$l;iFPV£rl0 4 TClD 50 /2I t45J:5 S IBS i- 0 #!l g§ « 
bfc 0 *a^Jftt.HVTf±, MMW 9 Tr#/crHVT/PecMG40KS^ rHVT/Bac4 

50 



OKS-CMVMll£r/B Wc„ ilfi^ft X-FPVf± % MMffl 8 X' % 1t rFPV/MG-1 & 

o , nfYb 3 mm&izmm bfc 0 jb^ 7 mmm^G^mwRm^, 1. 

OxlO 9 4 ccuo®$?£r i^F H 1«it^r iCiotllt, ^-f u V 

v^lOB ^S^f ^ =1 T Evans ^ CD T? Iffi 

^ ^ — a > S¥ <£> fSJ- & ^ "C , Mann-Whitney U-test T*^ ^ b tc 0 





Group 


M&. 




^Pt* /il 


p 

M 


rFPV-B/MG-1 


15 


1. 20 


* 2 


3 ESS 

bs 

SI 


rHVT/PecMG40KS 


16 


1. 50 


* 


ra 


rHVT/Bac40KS-CMVMll 


15 


2. 00 




SI 


Live Mg Vaccine 


14 


1. 79 


* 




Challenge Controls 


12 


2. 75 





Li 



*2 : 5%t^*T*f fife^) 

r «t t) , N - y 3 wMfc ^ ix/.e V^TTMG-l^tM ^r^^ Lt 

^ 3 * ^ K ^ 1~ £ *1 ^ ;t HV1\ rHVT/PecMG40KS £: „ N - ^ JJ 
v^/Mfc $ tt* V^MGC3#CJ® ^r^m UTV^ 5 rFPV-B/MG-1 <D V t 
m ri s flfe IB £ Jft o £<bf-, N — ^ $ tl> & V^TTMG-l^/tJ^ t 

N _ y 3 v/Mfc & tT/ft^MGCStfLDSC tt^5 rHVT/Bac40K 

S-CMVMllO !7 ^ ^ ^36 Jr^s?ft88 $ tl it „ 

51 



6 1/ if* VSPF^^P (Line-M, 0£#F) £ ^ T , JffteBUl, 

& ;tHVT£10 3 £ fete 10 4 TCI D 50 /P i45i5 fc&Tfc&S Lfc„ 

*&3*tfex.HVm, HJjS^iJ 9 LfcrHVT/PecMG40KS$rffl V^fc 0 TfJ 

iira^tJigE«bfe 0 mit 7 mm&fcyiG%imwRm& , l.oxio 5 5 9 cc 

a VS¥ <0 ffi & V^T , Mann-Whitney U-testTftS Ufc. 



Group 


Dose log 10 
/chick 






>©. 


rHVT/PecMG40KS 


4. 0 


8 


2. 00 


* 


rHVT/PecMG40KS 


3. 0 


7 


2. 57 


* 


Live Mg Vaccine Label 




10 


2. 10 


* 


Challenge Controls 




12 


3. 50 




Negative Controls 




5 


0. 00 





* : 1 %fc®imX^M%: & "9 

£ «fc 9 x N - ^ U 3 vvUfc $ ftfc V^TTMG-HjClJjC L T 

V> 5 & 3* & x. HVT. rHVT/PecMG40KS<£> V ? <?• is $b %k&M&£ tlft 0 
Reference Cited 
US. PATENTE DOCUMENTS 

5,180,675 1/1993 Drillien et al. 435/235.1 

5,387,519 2/1995 Yanagida et al. 435/235.1 

5,489,430 2/1996 Saito et al. 424/190.1 

52 



5,766,594 
5,871,742 



6/1998 
2/1999 



Kodama et al. 
Saitoh et al. 



424/190. 1 
424/199. 1 



FOREIGN PATENT DOCUMENTS 
W097/24370 7/1997 



W097/36924 
W099/18215 
2766984 
2001-188 



10/1997 
4/1999 
4/1998 
1/2001 



WIPO 

WIPO 

WIPO 

Japan. 

Japan. 



□ 

m 

IS s 

'H. 5 



3 

G 



H 8 



OTHER PUBLICATIONS 

Andre, S. et al. , "Increased immune response elicited by DN 
A vaccination with a synthetic gpl20 sequence with optimized 
codon usage." J. Virol. 72:1497-1503. 1998. 

Davison, A. J. and B. Moss. "Structure of vaccinia virus ea 
rly promoters. " J. Mol. Biol. 210:749-769. 1989. 



Davison, A. J. and B. Moss. "Structure of vaccinia virus la 
te promoters. " J. Mol. Biol. 210:771-784. 1989. 

Greuel, B. T. et al. , "Transcriptional activity of the Rous 

sarcoma virus long terminal repeat correlates with binding 
of a factor to an upstream CCAAT box in vitro. " Virology 17 
7:33-43. 1990. 

Gunning, P. et al. , "A human beta-actin expression vector 



53 



system directs high-level accumulation of antisense transcri 
pts." Proc. Natl. Acad. Sci. U. S. A 84:4831-4835. 1987. 

Kost, T. A. et al. , "The nucleotide sequence of the chick 
cytoplasmic beta-actin gene." Nucleic. Acids. Res. 11:8287- 
8301. 1983. 

Morgan, R. W. et al. , " Transf ect ion of chicken embryo fibr 
oblasts with Marek's disease virus DNA. " Avian Dis. 34:345- 
351. 1990. 

Nakamura, Y. et al. , "Condon usage tabulated from the inter 
national DNA sequence databases." Nucleic. Acids. Res. 24: 
214-215. 1996. 

Ross L. h ^ 16th International Herpes Workshop (1991) 

Ross, L. J. N. et al. , "Construction and properties of a 
turkey herpesvirus recombinant expressing the Marek's diseas 
e virus homologue of glycoprotein B of herpes simplex virus. 
" J. Gen. Virol. 74:371-377. 1993. 

Sakaguchi, M. et al. , "Construction of recombinant Marek's 
disease virus type 1 (MDV1) expressing the Escherichia coli 
lacZ gene as a possible live vaccine vector: the US10 gene o 
f MDV1 as a stable insertion site." Vaccine 12:953-957. 199 
4. 

54 



Sondermei j er , P. J. et al. , "Avian herpesvirus as a live v 
iral vector for the expression of heterologous antigens." V 
accine 11:349-358. 1993. 

Stinski, M. F. and T. J. Roehr. "Activation of the major i 
mmediate early gene of human cytomegalovirus by cis-acting e 
lements in the promoter-regulatory sequence and by virus-spe 
cific trans-acting components." J. Virol. 55:431-441. 1985. 



^ Yanagida, N. et al. , Recombinant fowlpox viruses expressi 

, 

J ng the glycoprotein B homolog and the pp38 gene of Marek s d 

2 isease virus." Journal of Virology 66:1402-1408. 1992. 

m 

i - Yanagida, N. et al. , "Nucleotide and predicted amino acid 

r\ sequences of Marek's disease virus homologues of herpes simp 

N 

f7 lex virus major tegument proteins." J. Gen. Virol. 74:1837- 

1845. 1993. 

Yoshida, S. et al. , "Identification and expression of a My 
coplasma gal 1 i sept icum surface antigen recognized by a monoc 
lonal antibody capable of inhibiting both growth and metabol 
ism" Infect. Immun. , vol. 68, pp. 3186-3192, 2000 



O 



Weir, J. P. and B. Moss. "Regulation of expression and nuc 
leotide sequence of a late vaccinia virus gene." J. Virol. 
51:662-669. 1984. 



55 



BBJiJ* 7!) 
Sequence No. 1 
Sequence No. 2 
Sequence No. 3 
Sequence No. 4 
Sequence No. 5 
Sequence No. 6 
Sequence No. 7 
Sequence No. 8 
Sequence No. 9 
Sequence No. 10 
Sequence No. 11 
Sequence No. 12 
Sequence No. 13 
Sequence No. 14 
Sequence No. 15 
Sequence No. 16 
Sequence No. 17 
Sequence No. 18 
Sequence No. 19 
Sequence No. 20 
Sequence No. 21 
Sequence No. 22 
Sequence No. 23 
Sequence No. 24 
Sequence No. 25 
Sequence No. 26 



— T 3r * V 



TTM-lift&P (EcoRIJ^) 
mgc33fi{ErF' 
HVT-UL44-46^ATO 
FPV-29£3fA£|5fu 
MDVgBv^vU (T^/m 
^MVgBv'^vU (r^yj 

Rabies Virus Ggr^^^v^^yU (T5/j 
Rabies gG^^/kffl^JSSDNA-l : 1BN 
Rabies 1BC 
Sfc&ibies Virus Ggr^V^^'t'/U 
pNZ4QK-S(OTIM-l^ (T^7j 







: 40KG-1 


(23mer) 


-^/&DNA 




: 40KG-2R 


(22mer) 






: 40KG-2 


(23mer) 






: 40KG-3R 


<2lmer) 




: 40KG-3A 


(36mer) 




(.77^-) 


: 40KG-4RA 


(34mer) 


^/»A 




: 40KG-4 


(24mer) 


-^^PNA 




: 40KG-5R 


(28mer) 


£>/»A 




: 40KG-5 


(27mer) 


-B^cPNA 


Ic/y^^? — ) 


: 40KG-6R 


(37mer) 



b/c P NZ40K-S(OTTM-l$|3^(Bgl I «£ 9 T&K) (75/t) 
« UfcpNZ40K-ScOTTM-l^(Bgl I J: <0 Tift) G»&B 
mgc3it{SW=?- Ki-5MGC3^S (T S J Wb 

Mll-B (26mer) 



56 



Sequence No. 27 
Sequence No. 28 
Sequence No. 29 
Sequence No. 30 
Sequence No. 31 
Sequence No. 32 
Sequence No. 33 
Sequence No. 34 
Sequence No. 35 
Sequence No. 36 
Sequence No. 37 
Sequence No. 38 
Sequence No. 39 
Sequence No. 40 
Sequence No. 41 
Sequence No. 42 
Sequence No. 43 
Sequence No. 44 
Sequence No. 45 
Sequence No. 46 
Sequence No. 47 
Sequence No. 48 
Sequence No. 49 
Sequence No. 50 
Sequence No. 51 
Sequence No. 52 
Sequence No. 53 



^/£DNA (^7^^- 

^•^DNA (7°74^— 
(7°7-(^- 

^T^PNA (7°74^— 

^£gPNA (7°74^—: 

^^DNA (7°7-<^r—. 

-^IcDNA (7°74t-: 

-a^SDNA (/7-f-7- 

(7*74^-: 

-a-^PNA (^^-r^- 
-&J5BDNA 

"ca^cDNA (y^-r-^— 
-n-^JcPNA (7*74^— ] 

57 



: M11-2R (20mer) 
: Mll-2 (20mer) 
: M11-3R (20mer) 
: Mll-3 (20mer) 
: M11-4RB (30mer) 
: M11-4B (30mer) 
: M11-5R (20mer) 
: M11-5A (30mer) 
: M11-7RA (30mer) 
: Mll-7 (20mer) 
: Mll-KR (20mer) 
: Mll-K (20mer) 
: M11-8R (30mer) 
: Mil- 8 (30mer) 
: M11-10R (25mer) 
: Mil- 10 (25mer) 
: M11-12RA (30mer) 
: M11-12A (30mer) 
: Mll-XR (20mer) 
: Mll-XA (30mer) 
: M11-13RA (30mer) 
: M11-13A (30mer) 
: M11-14RA (30mer) 
: M11-14A (30mer) 
: M11-15RA (30mer) 
: M11-15A (30mer) 
: M11-16RA (30mer) 



Sequence No. 54 






: Mil- 16A (30mer) 


Sequence No. 55 






: Mil- GTR (30mer) 


Sequence No. 56 




(y^7-) : 


H' -S-H-S-P-Sl (36mer) 


Sequence No. 57 


^JcDNA 


(y^*— ) : 


H' -S-H-S-P-S2 (36mer) 


Sequence No. 58 


^fiScDNA 


(U^-) : 


S-B-El (35mer) 


Sequence No. 59 


^<PNA 




S-B-E2 (35mer) 


Sequence No. 60 


£7$DNA 


(y^-r^— ) 


: Mil- Sfi (30mer) 


Sequence No. 61 




(^-f^— ) 


: M11-5RB (30mer) 


Sequence No. 62 


-g^cDNA 




: M11-5C (30mer) 


Sequence No. 63 


^j^pNA 




: Mil- KRA (30mer) 


Sequence No. 64 


^fSDNA 




: pCMV-1 (30mer) 


Sequence No. 65 


i^JcPNA 


(7°7-r^— ) 


: pPeclR (3Qmer) 


Sequence No. 66 


-o^cPNA 


(^^^r-e— ) 


: pCMV-ol (30mer) 


Sequence No. 67 






: pCMV-Rl (30mer) 


Sequence No. 68 






: pGHP-F (29mer) 


Sequence No. 69 




(7°7-f^— ) 


: pGHP-R (30mer) 


Sequence No. 70 




(y>-#— ) : 


Linkerl (23mer) 


Sequence No. 71 


n7$PNA 


(y>-#— ) : 


Linker2 (23mer) 


Sequence No. 72 




(y^-) : 


Liker3 (16mer) 


Sequence No. 73 


-£-/$DNA 


(y^#-) : 


Liker4 (12mer) 


Sequence No. 74 


-oA^PNA 




: PolyA-SfiF2 (30mer) 


Sequence No. 75 


"n^JcDNA 




: PolyA-SalKpn (30mer 


Sequence No. 76 




(.794^-) 


: 40KS-B (22mer) 


Sequence No. 77 






: pMG40K-l (30mer) 


Sequence No. 78 


5fe^MGC3^(Mll-BTR) (75/1) 


Sequence No. 79 


3£^ngc33t{S^-(Mll-BTR) (DNA) 



58 



is ik <d m m 



1 . NXB ( N fit T 7s y< 7 3f > . Xli/o U y«^£0ft|(D7 ; y 

Dfcl^ «fc 9 &-3fc^ $ ttT V^ 5 H^#B/iaE&3fe<0DNA#^- o 

2. iff SEN - ^ y = £ £ *3^7fca?><Z>&3£j&s, 

( 1 ) T ^/<=7 ¥1/ ( N ) £r =1 — K -f & DNASB 3\ <D , T ^ 
/?7^y»^©75 K 1" S DNAgS #1 ^ <D Qfe & ; 

(2) -7 vl ]) yy^©ftf <^)7 * y & (X) ^n-Kt5 
DNASB ^ny^Sr=i>-K-?"S DNASB #J ^ <£> 3fc ; X. If 

(3) -fey^S/cfi^.^^-^^ (B) ^3-Kt5 DNAgS 

$> zmMm 1 tzm<D&M£ titc dna# ^ 0 

$ tlfcDNA^^- 0 

5. BfjfSH^Iffl^S^ODNA^^^. SH^J#-^- 1 £ fctt 2 dfBHc 
$ tl it DNASB ^11 * # "t" S ^ 3 7" 7 X ^ * Jf5 © DNAT? & 5 , ff^^l 
UWt<D&& Stilt DNA# ^- o 

V^5 1»<&DNA#^„ 

7. MIB^^T-^ffi^J 4r =» — Ki-5DNA*S, NXB ( N li 7 X 7 ^ 

59 



~ ^T*&5) £ = — K 1" 5 DNA^ # £ # "C £ mlfS ^ ^^/^SB^J 

©«S^F^N-^y wWt * s £ t # ^ J: 5 & & £ ft "C 5 , IS 
*5C 6 f3*c<£>fSil-&DNA#^- 0 

8 . itu IB V ^ ^" IE #J u y ^ # yv ;* © gB £ 5fe tf> > ^ ^ ^ SB 

^ij * it ? gGS 3e © ^ yi-^mm t*& s is*^ 6 ib*c 

9. tfrisj^^lfflJJS ftj^^DNAa-^as , -r =» x 7 x * * <z> bb #i 

## 1 £fcf* 2 t:i|E*ft $ ftfcDNAIE?iJ£ W * L T itu IE ^> X X ^ 
IB ?'J # » -v 1/ y * ? x g B £ 5(5 0> X X ^ SB m * fc f* £E ^ £i ? 
^ * gG & 3fc 0) ->^-*-/ugE#|-efc5fS3fc^ 6 IE«C0St^DNA^^- o 

10 . ( 1 ) NXB (Ntt7^^7^>, Xtt/n U yj^^©ftf© 
7 ; / S, Bttt!Jy$fcHt7I/t=yT?fc5) £ — K X 5 DNA 
ft i$ < i: t 1 Si|flJjSrtt'©f i^flCN - X y =t 

ft ^4C^v>i 5 5 **£>DNA#^- ; tilt 

( 2 ) £ ftTV^DNA#^<DN5fcJffifl!lfc ^ ^XvUgB^J £ =» 

- K i~ 5 DNA# , a^Sfif t Ut«St5i5ii$iitft5i« 
£-DNA#^- ; 

11. fij IE N - X y 3 /Wfc £ & D £ # ^ J?> © 3fe g£ rt* , 

( 1 ) 77/?7^rV ( N ) $rn- Kt5 DNAIB #1 © , T ^ 
^7^y^©T5 7^2:^ — K-T-5 DNAIB ^ © & £ ; 

(2) 7"p U yfil^OttI075 y» (X) Srn- KtS 
DNAIB #1 © , 7"tiiiy^3-Ft5 DNAIB — <£> 3fe ; X 

(3) iry ytfcii^Wt^V (B) £ =» — K 5 DNAIB 

^ijct), -t? y yj3it;^i/t=ytt^or$ ; m& =>— FX •£> dnaib 

60 



<d vN-f tit* i ei±x* h 3 SI sfc^ioisic /^* 0 

12. MfBm^lfflJJS &*c£>DNA#^^ ^ gE ?U # 1 * 2 f£ IS *c 
$ HfcDNAiE^J £ Wl - 6 4 =t -f 7 X-v S*<DDNA^^-efe 5 . If* 

13. NXB (Nli7^/<7^V, X / a 9 ^a^Ofi^^T 5 / 
ife , B V is tc & * i" * — ^ "C & 5 ) Sr^-KtS DNA^g CD 

fcv^J; 9 ^^:^$^^rv^5i^^|ffl^S^oDNA^•^ : ■^>N^^ffi{||J^, 

J^jSHflS 1*3 T* <£> 3£ 51 B^fC N - ^ V) n ?y ;Vit&$L C & <£ 5 f£ 3fe ^ $ 

i 5 3i^$tbT^5il^l!^DNA^^^|a^^^/cm^.m^ ^-r^*, 

14. m b > v -r /us m & U y ? y 4 ^.x ©gBjt-js-^s*© ^ ^ 

/HE #1 £ & ^ ffi V 4 j\» X g G it & £ 3fe tf> ^ -T As BE yij X' fc 5 

15 . IE # 4 ;V X #S 2}? 3, ^ ^ r> ^ /V ^ £ f c fit ^ ^< X ? * T? 

3 gfjfc^io* f* 13 tela ? >r „ 

16. fttf IE /i- # s . jft^fciS^-t-S^^/w^-CfeSfS^^lO* 
fcttl3^IE«c^m^i^^ ? 

17. fu!E £ As* & T v # *V 4 fr*-VSbZ> If *^10^ fit 
13^|B*fe<Z)|§.^^^ «>-r /i-^ 0 

18. mfIS <4 jvt. u y $ r> /i'* 1 i, 2iS feli3lX'fe 

19. &m£tiit&&Mx\±zti&$AsX'i&zwt&m&w<D&.j£j3 

(1) NXB ( Nte T ^° ^ ^* ^ , Xte^ny^A^GOftB^T?/ 

61 



^■m^L * -r ; * 

( 2 ) fl&fB&£3ftfcDNA#^®N*$fflfc:^^/l'BB^J£r=' — K 
•fSDNA^S, Sfe^^fiSf £ LT38^^-3«fc5£*££;h,-Cfc51»-£DNA 

20. nt *guo£ tc ni3iz mm (Dm^-mx. v -r /u* & t? y * ^ >- 

o 



62 



NXB (NliT^^^^, X 14 / n y ^ (DfcM <0 T % / fk . 
NA# i^liN-^y ^ ^ # s $C ^ £ *b T 6 <7> "C , N - <f ]) =» 

s^Mt $ n r ^ s & ® & £ u , m 7L t* j% mtk m * * cd #l jjk m 

t5. 



63 



